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1.1 If 60 C of charge pass through an electric conductor in 30 
seconds, determine the current in the conductor. 


SOLUTION: 


u 


<? = (poC 


At~ s 


T - ~ 


^ I 
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1.2 In an electric conductor, a charge of 300 C passes any point 
in a 5-s interval. Determine the cun*ent in the conductor. 


SOLUTION: 


L-Z - SooO 
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1.3 The current in a conductor is 1.5 A. How many coulombs 
of charge pass any point in a time interval of 1.5 min? 


SOLUTION: 


/.3 X*¡.5A 


&L- }.$'rtin - tfOs 


q> = r (L-t) 


Q = /35" C 

L-, -—- 
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1.4 Determine the number of coulombs of charge produced 
by a 12-A battery charger in an hour. 


SOLUTION: 


/.4 


T ~ ÍZ 4 - l h»ar * r> u'n. = 

=: T (” /2 3 ¿Oüj 


£)>= 43. 2 líC 
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1.5 A lightning bolt carrying 20,000 A lasts for 70 |jls. 

If the lightning strikes a tractor, determine the charge 
deposited on the tractor if the tires are assumed to be 
perfect insulators. 


SOLUTION: 


f.5 

J' Z 0(000 í\ ~ lOjj^ = (z olí'') 
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1.6 If a 12-V battery supplies 10 A, find the amount of 
energy delivered in 1 hour. 


SOLUTION: 


t.(fi V = IZV T ^ /oA 4-t- í lioor - 3(*oos 

p- Vl ~ l^ílo) = l'ZoV/ W = Izo (_3laOo) 

- +‘32 !< J I 
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1.7 Determine the energy required to move 240 C 
through 6 V. c s 


SOLUTION: 


1.7 ^= 24 oC M - í*V \M g j~W- 14^0^1 
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1.8 Five coulombs of charge pass through the element 
in Fig. Pl.8 from point A to point B. If the energy 
absorbed by the element is 120 J, determine the 
voltage across the element. 



Figure P1.8 


SOLUTION: 



Q- 5C 
W = 1 


Fe>r pAíjfVc. Sl^n 
W--^Q 
; V ( - -24V 1 
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1.9 The charge entering an element is shown in Fig. Pl.9. 
Find the current in the element in the time interval 
0 ^ t tk 0.5 s. [Hint: The equation for q(t) is 
q(t) = 1 + (l/0.5)í, t ^ 0.] 

\(C) 

2 

1 

“Ó 05 7(5) 

Figure P1.9 



SOLUTION: 


l°[ Os ± t < 0,2 s í C-f) ~ i 't Z\i i ¿4-) =. ~ ¿ 

& dt 

t t é) ~ 2 A 

—— - - -- 
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1.10 Determine the amount of power absorbed or supplied 
by the element in Fig. P1.10 if 

(a) V| = 9 V and I = 2 A. 

(b) V, = 9 V and I = —3 A. 

(c) = -12 V and / = 2 A. 

(d) Vi = -12 V and I = —3 A. 

-O-- I 

+ I 

vi LI 

-o- 

Figure P1.10 



S0LUTI0N: 


uo a) \f { , r » zk 

Ft>r pdSS P= Y_r 

P 58 V] JE - ^ (í) ~ !&w a ís&r'br-cí 
^ v,^v , r. -ja 


X 



?= ^ - -27W 


^ ?7W í.,|) p Uí¿l 


c) Y, « - 12. V I =2A 

1 J 

P= - 2 -4- w 


P - .2 4 W Si/pp\\e¿ 


¿0 Y = -Í2V, X e 
P - +■ 3 fe yJ 


P — ais^or beti 
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1.11 Determine the magnitLide and direction of tiie voltage 
across the elements in Fig. P1 .1 I. 



O p = -20 w r 

Zs-. li 

(c) 

Figure Pl.11 


(b) 



20 W 


4 A 


-20 W 

4 A 


(d) 


SOLUTION: 



F - 2oW 



3= 



P— VX L/= P ¿tz = — - 5V 

___ “T 

v= -rv 

i_L—.—_l 

? = Vjx V= - 5 V 

V = 5 V 

I 


v= 


V J - 5V 


- - 


/ E 5 tsp p 

! f 


Z/c 
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1.12 Determine the missing quantity in the circuits in 
Fig. Pl.12. 



(a) (b) 

Figure P1.12 


SOLUTION: 


M2 & 


X-' ? 



p - 7z w 




PsSSÍ'Je \Qr\ tonvji-íVtAíív^ 

P-vi r= p/v - 7z <£4- » 3A 


X= 5A 


^ í I (Xce. ír* +kt 
t ú wYe'^ 4 ifK 

P - - Vx * - (l) C 4^ = ~2 4ía/ 


P» -2+W ffv Z4-W íupphvj. 
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1.13 Determine the missing quantity in the circuits in 
Fig. Pl.13. 



(a) (b) 

Figure P1.13 


SOLUTION: 


/. /3 á) 



?=? 


V f X ¿2-re > h. í ^ 

SY¿jn (- oV 1 'J 

- 3éW 

S i ft ; p oljí r 

P ' “ 3 1 Vt/ <£ r V' 3 6 Sj p p I ( eJÍ 



Xr? 



72 W 


V t X 

s r^w 


f h - c'^W. 
ifwfaiT*-- 


- vj 



-72, 

-U 
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1.14 Determine íhe missing quantity in the circuits in 
Fig. Pl.14. cs 



(a) 

Figure P1.14 


P = 12 W 



SOLUTION: 


i. /4 2) 



V l= -W 

^ fu. v rvv. . 

^ ^ '2A 

’ t7^¿I 


h) 


I=-2A 





S f x ¿u-ÍWd as ¿ c+iV- 

*SiíjV\ ¿-(bhUíwViüvs. 


P* -V,I 


V. =. - " 


24 

-z. 


\/ ( - 'ÍZV ' 


-izv 
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1.15 Two elements are connected in series, as shown in Fig. 
Pl.15. Element 1 supplies 24 W of power. Is element 2 
absorbing or supplying power, and how much? 



Figure P1.15 


1 3 V 


2 


SOLUTION: 


l-t 5 



= ?4-W 


¿í h iIíaAí rv frr <?. I 

P = VX X - p/v, = $ A 

X /S deftnfj 'fnr 5 ¿Vw. Sf^v 
ru f<rv' í i 1 


XW V íX. a.ne. d-e.fi A-ed ajx- p¿s , síve Ctfiv-enAi&K, 


¥- VX * (¿) fá) ^ fsW 
£> ¿ 


=■ 4 ftvsl 

.___I 
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1.16 Determine the power supplied to the elements in 
Fig. Pl.16. 


»2A 
+ 

6 V 



2 

\ 2 A 




+ 

4 V 


Figure P1.16 


SOLUTION: 


llffi 


4 r-L. 1 

V t Fu í 


V. 

+ 

v. 


¿V 


4V 




Pcrr l } V, X" ¿r^, 

dt &ned in pS'Sti'j*. ir*t/^-L+irx. 




TP 




+V,I - Ci) U'l = 12.WI 


P, - !2\AÍ 


£í^.rn Z Pl ^-5 V^_ JL t tA. -fdl¿ 

p HjMt ílja >1 ^<5^+ ¡íl í 5 o , 

Pi- * ew 


p-, = á vJ 
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1.17 Determine the power supplied to the elements in 
Fig. Pl.17. 



A 

+ 

6 V 


4 V 

+ 


2 A 


J2 

1 


2 


Figure P1.17 


SOLUTION: 


T = ZA 



Ftnr m£V'+ V 1 Í X ¡‘A 

-VVjl 

S p p \ j £ (. £ fi^-é v^Y \ W, 

P. ^ V t T ^ UiY--]zW 


| l^w i 

Fer ílr^+2. - ace ¿4'^ 'M 

Tkj. ¿í+í'-tJL Sfíj^ ¿okMJ^w+fea^, 
Poi-Jí f &Q. 4"ís <? 1 <'TVi£'+2- 15 


Pz * - V*I ^ ? 
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1.18 Determine the power supplied to the elements in 
Fig. Pl.18. 



(a) 

Figut e P1.18 


2 A 


l| 6 V 


2 A 


12 V 



4 A 


4 A 


l| 18 V 

JT~ 

' 12 V 

+ 


(b) 


SOLUTION: 


f-1 & a') 




Xwv fc-dV ^ s LTS-AX" í*. cj 5 -íü. t-v cís 

lí 1 W'J 

P É - ^i-X - f^O - i’zw 

T\ ^ Iz fo ] 


!rci-ir“ Tí-lr:. rvv^ 2_ 


P, - x ^ rz £ 2J> ^ 2^- w 


P-^~i 2 4 vJ ¿L 


Ih b*H. 

c^urr-eA^ ¿Kr~ e. ji kí^JL / ¿a, 

'S í' ¿j^ 

"Pej-'T rwd^-J - ' l ~- \J^ =+\ft\f 

P, - - \J t 3Z - - Cv eP>C-A - -72KÍ 

Pp^ - - '7'2-VVJ'l -e^íL 


Frrir eL^r^^é zl - V ^ ■= - i V 
^ ic ~ X - - C- £ 4^ — -+- Ps \aJ 

¿ L> <■" U -cA^ 


I 


f’-s. "■= + & 'AJ 
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1.19 (a) In Fig. P1.19(a), P x = 36 W. Is element 2 absorbing 
or supplying power, and how much? 

(b) In Fig. Pl. 19(b), P 2 = - 48 W. Is element 1 
absorbing or supplying power, and how much? 



(a) (b) 

Figure P1.19 


SOLUTION: 


Lila.) ?,= itw 



b'\ P-, ~ ■" 4- 8 W 


"Z. 

X 



AJ 24V 


B-'-j dlí ■(■ 5 ju V t y WS i 

íintt "P^ ÍS ^oSiüStj I £ 

¿irtd^'V A. í ¿?u í^H¡" rw . 

= V, X r- pl /v, = “3 A 

^éar 2 j V^_ í X - ¿"f*- -fn ¡ 

m 


?Í ■= V-Z.X = ¿ ( 3) = V 8W 


= iSW 
5 k? í r ‘b ‘¿-¿i 


J r i^CjíX ^ 

d hd X f f (jui X í5í 5 


-fl/ 

^ lí bl ^KÍ* 2 ¿iJyíp i í püTiH-íXr 


w K. 


P a =-14X =-2+X JT- ~ 


íj Vj JT a>r-¿ ¡tK 

J v J" ¿tt - £>- er *Lf 


I 

P, = V ( X - ¿ C^~) W2iv 


= >2 IV 
¿ bí"£)ZÍ>€<Í 
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1.20 Two elements are connected in series, as shown in 

Fig. Pl.20. Element 1 supplies 24 W of power. Is element 
2 absorbing or supplying power, and how much? 



Figure P1.20 


SOLUTION: 





fbr | -S Lfúp X rmusF 

*£■ í jlü Shíjturt . 0 


X * V, = 


2 -r 


4-4 


" V 2 I -- g C4U32W1 



http://librosysolucionarios.net 












Chapter One: Basic Concepts 


23 


1.21 Two elements are connected in series, as shown in 

Fig. Pl.21. Element 1 supplies 24 W of power. Is element 
2 absorbing or supplying power, and how much? 



Figure P1.21 


p_ 

1 

> 
+ oo 

zr 

2 

6 V 
+ 


SOLUTION: 


| ,Z I | 

X 



1^5 24W. SiJflíe 5irpp|y/h.^ r £ 

J ¿í íkiWK, v 

X - Pi /w\ - 2 ^/$ ~ & fS X ~ Bk 

2-) '/j, 41 p¿.£5‘ 

( ¿jVs ¿o Vi . VthüAí - 3 í)So í‘lo’í-4 S S 

* L(s') -4swi 


f 
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1.22 Two elements are connected in series, as shown in 

Fig. Pl.22. Element 1 absorbs 36 W of power. Is element 
2 absorbing or supplying power, and how much? 



Figure P1.22 


SOLUTION: 


[. tZ. e kÍ: j 



y 3¿ W, Fer fVL VJ \ -f'la-O- 

sWó^^ í ^ 4 -Va A \ ^-r ^ 

Pi* v «E I- T/ J, = 3«,^ r = 3ft 

Z ( 4 X JL<-(tiW<A 

p_, =vVr * 4 - izw 
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1.23 Determine the power that is absorbed or supplied by the 
circuit elements in Fig. Pl.23. 

4 V 16 V 




(a) 

Fígure P1.23 
SOLUTION: 


(b) 


ÍZ1 $) 

j- ¥ — 



COrrtfcb. are, d¿-fi‘ne¿L i ^ 
V ( X - 4C¿) - 5\aJ 


? z - 


--*---\ 

?t' &vjü áVj 6f 


Pj. ^ IfcW JÍíSOr'Deíí 


ÍOtJ/'í'e Stjro. P¡ + P 2 < ¡TT<r psmUs' 


pr¿ 

F = p i + p z “ ¿4W 

I2-V 1 - 


^ 2-V c 2-^ ^ 


Continued on next page. 


http://librosysolucionarios.net 


























26 


Irwin, Basic Engineering Circuit Analysis, 8/E 



h^7^0L } hkíorUJ 

2-*r - S t = '2-4' 

* 

’W ^ *5y + Pj 
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1.24 Find the power that is absorbed or supplied by the net- 
work elements in Fig. Pl.24. PSV 



(a) 


24 V 20 V 



Figure P1.24 


(b) 


SOLUTION: 


I, Z4'&- S ) + 3\i_ 



\-\e- <A'£.'p€ir\d(-e^ fc 

i - 

P, ák¡-Vlkw P,= u,w 


¥ z * - 4U) = 8W 

P¿ = S ir*y fi ¿ Se ¿s 

--— 


p, = 

¿ b for 


Ftst- VW. d-£De#\á¿yJr ^ooccjl V f X ar¿ el-f&ied íacfuV 

5 lijjV'. 6tfVvU*wJh'íW , 


P = 12-úCy - Í2 CZ- 1 ) sU4kJ 

hv x 


Rz-V = 24 VJ s^fVnfd 


Continued on next page. 
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V £/<*■ 

Si<Y^ Os* \fC*JiglA, frf 
v I 0in¿i 2 j a.Y\d 

íít fslii ¿i-eé-tndíwt ¿wd 

i'd ¿h t Soorce. 


?, ■= v t x x - 2-0 (z’) MdW 
P% ~ ^ i 2 £» Z4 W 

V 43**= 4(l~)‘= |4 W 

P n 5L4 (Xy) “ 24 £z^ = 4 8W 



0 



X x =ZA 
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1.25 Is the source V s in the network in Fig. Pl.25 absorbing 
or supplying power, and how much? 



SOLUTION: 



= *3 


~ V ~ 1° (>V = 3o>i 

= 1* f 3^) ~ I9ul S-Woí-tHfít 
= V-J S í? ( ¿j'j — C-l65ot-\jínV 

Sourtí V $X- lie'ílrt.-íd iv\ <£e hV évrVíffv^. 

^ ' ^4 VJ í>upp l i-¿¿t, 


PíJ U>«< h íí-l^lrtt^ f"pínj-e-r Su^’pl’itfjí *— 1 po« cr ^lo5orlo^¿. 

As^OriA^.. \/j 1<j^p pcRj< lS H'. 

7 +7 S p. '‘-Pfi-Pj ■*? 144+ pj^ Joflfi + ^-^^W 

P v * - - 4 8W 

‘Si't'U. P uS <! O A^sorbs pow^r 


? Vs = 4 Bia) 


f*-t>Sür VaV 
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1.26 Find V x in the network in Fig. Pl.26. 

16 V 



SOLUTION: 



¿4-V \7-~\¡ SourfC. . 

be-Urvc^; ? f P ' ? fP.fP fP 

24 v ‘W ' ¿ 3 

¿41 f |Zl = <? £ + I 2 1+ ^1 + 

31* - 3 "7 + v * 

"v* - -\v 
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1.27 Find V x in the network in Fig. Pl.27. PSV 



Figure P1.27 
SOLUTION: 


!Z7 



^ SoofH^ 

- v/( X t = P É - 12 Vi 


í\ - 

V¡, r Z'íf.O = 2 A 

P^ — 24 

? ? = 

\f 3 t 3 = U» ^2vi 

J= S2-VÍ slíSüCW 

P M “ 

V^-JC^ = V* 3 T 3 = zv, 

Fí|. ^ 2V^ sorWj 

P.ÍV 

■= 1 2 t.T¡') - J2^ t O — 12.^ 

f^ v - > 2 ^ ^ ^ ^orV^^rA 

p« 

= 24 H') - "4 

P ^7 íe? VO \ i íVÍ 


Po b ^ V> oe. C ^ í opp 1 ’ - 

^ A - +■ Pl* ^ ^■P4 

C - ) Z. + 12.+ ^ 4 + 3 2 
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1.28 Compute the power that is absorbed or supplied by the 
elements in the network in Fig. Pl.28. 



+ 

28 V 


Figure P1.28 


SOLUTION: 

\.Z3 ?ass 

P t = VjT*- . fdbJ 

i 

P L - 48 tó AWsofWd 


= ^¿ r Z " 2.4 = 4a Vi 

? % ^ = 2feí¿W 56W 

P }(rV - 3¿Jx - 3t fO- t+4-W 

P ü* 1 *( 2X ’í% = VÍO=8w 



Pi^v " I sjpp\;^ 


-—-- - 

P^= 4<S w <a!o sof'W <1 


--- 

| P 3 - 4 G+i 


I,--4A 


+ v I 


V, „ 


u, 


<W fel3 





25^ 
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1.29 Find I 0 in the network in Fig. Pl.29. 

8 V 



Figure P1.29 


SOLUTION: 
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= P, + P* -t -p, +T 3 ,, + 

= 4~S + 4-0 +• (bX^ +- 3 2L 4- te V 24 
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1.30 Find 4 in the circuit in Fig. P1.30. 

4 V 8 V 18 V 12 V 



Figure P1.30 


SOLUTION: 



P ( = V,I| - 6 tó ¿Si. b S - tloVJ <e-bsc>r'D«d 

F-J - ~ 1 S'X I }C ar'tiSíí = ítlíSc 

Py ^ Ss V>J -_V ijp pl \ ~ J 2ií ¿) — 2 4-VU S*>pip\ ('ecí 

= lZ:r JC 

F¡Vv + 4 a = 

<■ 4s +- - ÍÍ + u. + tgX* + 

4 8 - t Z £yr 
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1.31 Find V x in the network in Fig. Pl.31. 


8 V 4 V 



Figure P1.31 


SOLUTION: 



2 - Vy 1 


T* /1 i yjvt I i C_ o'' 4JV— ■ 

£ ¿«yv.-t.v 4-5 3 , 4 ^ \/*. 

- 'É-vd 

- Vg 4^e — t tp VJ £í-bs r o V- b-ti 

” V 5 .l^< —' ñ \A^ rí^-b S d T-b 

F^V = ''¿. 4 ^C it = 2W ^Sorbd 

P Vx * V,I 3 = 3V* 

F s ~ v ^ \A>vi "Si o ^ V n 


- 2.^* -^z. - \ L? vJ ^So^pií-^í 

[ i ejp-p l, «^ ¿A ~ ^ cr-í-fc? tszd, 

Pz vv + 3 -V +■ F^-j- - F ( ^ p 3 + Pj + R«-+ Vy 


¿j- 6 + 0 + l ¿» — í í? + í t, i - & -4~ -h ~3 

V x ~ /oV | 
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1.32 Find I s such that the power absorbed by the two 
elements in Fig. Pl.32 is 24 W. 

5 V 



SOLUTION: 
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2.1 Find the current I and the power supplied by the source in 
the network in Fig. P2.1. CS 



20 kü 


SOLUTION: 


Z-\ T 4 peu/*r 

F=v x X * V / K = t 



K - ¿- _ . S, 

ZoklQ* " 


V z (,( J>oo^ío~^) = l.gnrtVi (s-pp. !,>,/) 
Sfrfie Volfa %& P a ÍX 

p¿w^- j*-fcos»«e ¡í Supph 


J 
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2.2 In the network in Fig. P2.2, the power absorbed by R x is 
20 mW. Find R x . cs 




SOLUTION: 


Z.Z j f 2.L L-cá íx 



X*R 3= 

X 




Z-<D 




5kj7_ 
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2.3 Find the current I and the power supplied by the source in 
the network in Fig. P2.3. 



20 kíl 


SOLUTION: 


z.'S Fi^ x awr s 

I i = j3z - -*j X = ¿'Í>úLaA 

’Z^ck-SL ^ 

*p = VI => t'^'P íyOO KLO _íí i =%> P - 7.Z MVJ 



S>iv\áf. Vo p* kSri'V^ ¿ C-ü rrf^L íi*Tí¿kV^ Sajfce Kt>F 

p í.S^ i(*i. ^ £^ l u.y* J ixJiíiA. ^ Fk*- pmjt^e-r a,LoMM- í v í^ppl'naf. 
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2.4 In the circuit in Fig. P2.4, find the voltage across the 
current source and the power absorbed by the resistor. 


50 mA 



AU: Should “cs”, 
subscript here be 
italic or roman? 


Figure P2.4 


SOLUTION: 


Z..+ F¡k4 



l p & C 


2 - U S & rlo ¿LÁ. *!? i P, 

- (5 3 Xí^j 

^cs - I 5d V 

tsro)r -J.6KI 


«^4 í 1 ^a^Si'u^. Si^ s -po s ¡£ ¿ bs*rbfi¿ . 
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2.5 If the 5-kíl resistor in the network in Fig. P2.5 absorbs 
200 mW, find V s . 



5 kfl 


SOLUTION: 


2.S P« = Z.o 

r 



- 0 -7- 

g ^^ 

| \í& " 3 \ . Lt \J : 


http://librosysolucionarios.net 
















46 


Irwin, Basic Engineering Circuit Analysis, 8/E 


2.6 In the network in Fig. P2.6, the power absorbed by G x is 
20 mW. Find G x . PSV 




SOLUTION: 



2"Ú r«v + 

F*+ K 4 



r- 





eJp' A {/tj 


~ 0*02, 

e** o o2 _ K- 

S Ljt J 

L- 

1 


(ZXiD J 

-—í 
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2 . í A model for a standard two D-cell flashlight is shown in 
Fig. P2.7. Find the power dissipated in the lamp. 

1-íi lamp 



SOLUTION: 

2 l _.1 




F •=■ 

J,_.1 
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2.8 An automobile uses two halogen headlights connected as 
shown in Fig. P2.8. Determine the power supplied by the 
battery if each headlight draws 3 A of current. 



SOLUTION: 






■6ATT 



- 3 A 

■Í-BATT' 1 ^ hÁ 
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2.9 Many years ago a string of Christmas tree lights was 
manufactured in the form shown in Fig. P2.9a. Today the 
lights are manufactured as shown in Fig. P2.9b. Is there a 
good reason for this change? 



— 

- 

(a) 

<s 

D (< 

j) @ 


(b) 

Figure P2.9 




SOLUTION: 




Tf ^ ^ íli C íliWA 

TKl ¿¿-rUs £°wv\,?o+ cc rr-tvdb (ílv\A a.U J 

btilbs . TU. -VU. ps.A~3.Wi. ¿t ^ V\ £ y 

-pa\l i sr j fl.ll 0 4^*03 'fv^c^'áK^ 
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2.10 Find I x in the network in Fig. P2.10. 



SOLUTION: 


2 F',^ví "Xi 






'polVrbX 



KCL po’.v-t X: 4H 

^ 12 x'to 1 + 4x/s~ J o — o 

[ ~ tm A ¡ 
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2.11 Find I x and / 2 in the circuit in Fig. P2.11. 



SOLUTION: 





X 3 - A 3 T ^ - 5 0 t r* A 

^z. IfCCL® (^) : áÜ cufr&Jk «CaUtV' 

-f- T^. "<? 

3~S - ^ yto 3 -i- ¿jÜ^-UfwA 


(2) ' ¿*ÁÁ Ccí- rr^Hxír 

~ x 3 ~ ^ = r s -r 3 = // /íd~ 1 - 5x/£>“ J =*>|x; m/t 

L : «^ÍC Ujurrcd 


X, - 


-x 2 =o -> X 2 , - t; ¿x^p" 3 - 3*/<r 3 ^|x, = 3 m A 
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2.12 Find I 0 and I x in the circuit in Fig. P2.12. 



4 mA 


SOLUTION: 

2-\L lr,-«JL A >Ltt jr t 





K.CL Q. 0 ■ Lvf ce,vé 3 ^4v 
Syie" 3 ™ 4ií i «"' s ', r* - o =5 [ m A' 
Y-CL @Ci) : Cvrr$~*£ -¿Jv" 

-¿yuT* +^í<! 0 _3: + X, -O -Zr^A 

J4¿L &S¡) - Cürrt4r , <4v 


SpvA 


http://librosysolucionarios.net 
































Chapter Two: Resistive Circuits 


51 


2.13 Find I x in the circuit in Fig. P2.13. 



Figure P2.13 


SOLUTION: 


ZAl 



V-Cl (€3 (Q : C*<jwJjlíuU*u^ 
-4)f ío ^' 3 ^r > = Vj 


4 * 
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2.14 Find I x in the circuit in Fig. P2.14. PSV 



4 mA 


SOLUTION: 


Za± F;*J. 



)CCl • turr-Éuk 


1 


-Zv'o " 5 +4x<o' 5 +r x 
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2.15 Find I x in the circuit in Fig. P2.15. 



SOLUTION: 

a.is* 

KCi- €t <9 r 

~ 4)C(o^ +- lo“ 3 4~Xy O Ty í 3l^A 

43 {£) ■' 

*Xy "L 2. d c> 


É-k. Wí 


= -3 « A 
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2.1 6 Find V x in the circuit in Fig. P2.16. CS 




http://librosysolucionarios.net 















Chapter Two: Resistive Circuits 


55 


2.17 Find V fb and V ec in the circuit in Fig. P2.17. 


a b c 



+ U 

g “ 2 

Figure P2.17 



d 



+ 

3 V 


- 1 V + e 


SOLUTION: 



¿L 1 


KNJL ftJ 

v - SV ^ ^g\/ 


L-vL c¿L&c 
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2.18 Find V ac in the circuit in Fig. P2.18. 



SOLUTION: 


ZA% F/Jvl l 



4f3Ni ^ 

v - 2 u 

'V&c "loV 


= 2 V 
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2.19 Find V da and V be in the circuit in Fig. P2.19. 


a b c 



Figure P2.19 


SOLUTION: 


2' 1*1 FfKáL V^ ¿ ¿iwJL 



V~“ = ^ 


V* Vfc^V^tV^ - + n -t - ¿j 

, Vw-^v 1 
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2.20 The 10-V source absorbs 2.5 mW of power. Calculate 
V ba and the power absorbed by the dependent voltage 
source in Fig. P2.20. 



+ 


SOLUTION: 


Z- ■ 2-» 


? 


USjl, ¿x J 


^svJL tn. 



- l «X - «i-vi 
T - 550 ^ 


í OVJ X 

Vb^ * \Jv d ■+ v Aji . +- 


-I t Loício^ ■- - 2 - 5 V 

= -X f 3 = - 0.7SV 

= 2 V X Vjí = V^J = - Z-S'V 

Mta- - - 


\í 


ák 


?-^5 V 


1 


V ■= - " 

t:? ^ 


J V 


"X: =- 2 'S'a IL 


i it', - /- 


2 S r-i. W 
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2.21 Find V 0 in the network in Fig. P2.21. 



SOLUTION: 


2. - 2A 1 «X V , B 






^JL 

tÜNL ■■ 

X v V" 4^' 

4 

X *■ 


«w © 

' % 

*v fc <y v c 

!L +•'+1 


chdc, t¿) 4 C 3 I iLoia (1) 

/2 -+(£ 3 : - /¿X VXX -4X-& 

- wz X- l / 7 h 


V * - 4 X 

^Ar - 2 LI ^ 

Vc-= Z^A í.4^i 


" 12rv -9 ív o - 'ÜV 

T 7 
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2.22 Find V 0 in the circuit in Fig. P2.22. PSV 



SOLUTION: 

z.zz Vp 

KVl : 

*X y - lz t f Vv -ZX* f'o 

v V -- - IZX* (- 1 ) 

i i>\j a4íW t 2 \\*kaC ^ * 4X x + IZXy - vzZ x -2X X «. 12 . 

^ üJé = u 4 

V b * 'fz +■ /zX x = -/2 +f2 C O ^ ^ y r * ¿oV 
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2.23 Find V ac in the network in Fig. P2.23. 



Figure P2.23 


SOLUTION: 


1 . 1,1 FiwjL, 



K\IL' +" lo^r + 3 ^o y X xo 

¿K/e ¿ X ■= / $ 

V = ^Vl - íD^Xt ¿XLo'hl 

i T¡r=Tv 

u —— -- 
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2.24 Find both I and V bd in the circuit in Fig. P2.24. 



10 kfl 


e d 

Figure P2.24 


SOLUTION: 

Z.Z-b X V ht¿ . 





KNL' -t, +* | o*I + 4-Kto^TT ^ - O 

- - 5 | X - - 6o.o^ A j 
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2.25 Find V x in the circuit in Fig. P2.25. 



SOLUTION: 


Z.zS 





Sl¿Jl 

2kji 


L ' (, - lA + T ílx[(?) f rCsKto^T-C^jfío' 5 ) 
X í= t8 ^ X~2^A, 

V % - £ ^ 


^ O 


V* - t oV 
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2.26 Find V x in the network in Fig. P2.26. PSV 

- V x + 



SOLUTION: 

' I o ^ X ■#- S'jfío'^jr + \lxAf =. o (n 

¿lio'*. Vjt'i'X'ío'V ' 

S’u iv/íO): 

** XS" * X í¿o v + 5 síí *> 3 - / oj/íj,) = o 

r = £r*A 

[vHr7; 


¿X L* p, hjl \J. 



V* 

4 - 


V, = £5 - 


o 4 X 
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2.27 Find the power absorbed by the 30-kíl resistor in the 
circuit in Fig. P2.27. cs 



SOLUTION: 

2 .2? R'Ul. SLr 

IsoVjl. 

*“-■■ 

-4— 

X 




. - 12 .+ 3VI0V + 2 \J* +to*fl ('O 

; V¿ ¿ 10 H I 
VWVík>\fc. í.2-1 cO 
X (. 3 VioV^o 2x/o v ) - £ r* 2^,4 
*3e^' 0 2. /v, V\i ; 
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2.28 In the network in Fig. P2.28, if V x = 12 V, fínd V s . 

4 kíl 6 kíl 



Figure P2.28 


SOLUTION: 

2-1^ V s ;4 V* - í^.%/ 

2i=L . i*A 

(s Xío 3 

-4- -4j¿j 6 ^r + Vj^ + 2Xio^X 

\J S - 1 «V [ 


4Lü_ i,Wii 
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2.29 In the circuit in Fig. P2.29, P 3kü = 12 mW. Find V s . 


+ V x- 



2V 


X 


SOLUTION: 


2-Zl p,s V. 



t-V* „ 

-^Mr 


íSikíl,- 




sVv’ Wt*- \ —foi Ll\ 


= '2-T^vl = z'l (3xio^) 


Ií 


1 




~1 


r- Zm/\ 


? x le 1 

^Vl: -NJ s + * (,Xu?I +2V x ^o co 

7 V x - r Uvio^ 

T ( Sxfo 5 -*- txio^ +- Lk !bti "\l s 


lV) 


\/ 5 5oV 
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2.30 If V 0 = 4 V in the network in Fig. P2.30, find V s . 



SOLUTION: 


Mo v 0 - 4y t 



X 


S h tv is. / !v/d 


+-ZXÍ0 1 !: +2.V* +■ 4jt(o 7 X~o Co 
- 'Vy. 2.V* + v B V x = a’i 

^ÍÍ = #)Oo ¡ jr j: C /v 

X í ¿ jf/* V V2.V* - i/y ■=*) í = _77¡ 
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2.31 If = 12 V in the circuit in Fig. P2.31, find V s . 


2 kfl 4 kO 



SOLUTION: 


¿-3| Va-^I^V 

. v s 

•íLri 

4Lít 

Aí\ ¡V . 

I ■ ■■ 'vVv- 

; 

í ,-rf "". 

— * V v w ^ 

X 

f » V 

lpV.PL 

SobfYt fi/iit 

(%) iuk U) : 

^olfh 'juÁ 

( 3 ) }lL (?) : 


lvu -V s + ¿hi&h: *-2v K + <,> 

tVL- — + 4-Xft^X + 2 Vjf t hx¡(P T (z) 

¿Izc - vX " (i) 

-12*' T ( -4 <4k(á^ 4-£x/tty—c> 

3: - y 

X.(z+4 4- 4 +U ~¡yio l - Y s 

J V s * ~%\t' - is' 7 V ¡ 

I . —-2 ...- 1 
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2.32 A commercial power supply is modeled by the network 

shown in Fig. P2.32. 

(a) Plot V r) versus for 1 í 1 " r: A kl . ld oo. 

(b) What ís the maximum value of V (> in (a)? 

(C) What is the minimum vaJne of V fJ in (a)? 

(d) If for some reason liie output should become short 
circuited, that is. /?j oad —> 0, what current is drawn 
from the supply? 

(e) Wliat viilue of /?| oac ¡ correspcinds to maximLim power 
consumed? 


r - % 



Fígure P2.32 


S0LUTI0N: 


¿^ 2 . l-SL. 






r 1 


^ ó£CM*rs 




r- 

L £>A 












ú- 


- LXa/ 


Continued on the next page. 
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& YV- L ^ 0 £■ ^U. Ul 
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2.33 A commercial power supply is guaranteed by the 

manufacturer to deliver 5 V ±1% across a load range 
of 0 to 10 A. Using the circuit in Fig. P2.33 to model the 
supply, determine the appropriate values of R and V. 


R 

y(b 


Figure P2.33 


V 0 


SOLUTION: 


■ A ~ dr 1 o tíi j oA . ■!*” í V 4 t- . 

'0/-\ , 


VCÍ 


■ ■ t 

\f Q 


&) 


& A<” j, 


- v 5 0-af) 


| V: 5. 


oí V 


^ -^LoAt» “ lo A , 


V. = v - 5-05-05(0“ 5lo.nO 


¡ E - I p mXL | 
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2.34 A power supply is specified to provide 48 ±2 V at 

0—200 A and is modeled by the circuit in Fig. P2.34. 

(a) What are the appropriate values for V and 7?? 

(b) What is the maximum power the supply can deliver? 
What values of /i oad and V Q correspond to that level? 



load 


S0LUTI0N: 


v „ 

— <*( 8 t ZJSJ 

al. 

F;'i iC . 

b') . 

F ¡iaí T 


LOAj) 


O ^ 2^a O PS 




t - 

Gb v. 


5 


r: O A-- j ''J _ t:. U 1 

71 




=■ 


( V = V — o - i 


>/ & * M - 44^? ^ 4(.^/ 

| p- ~ 7? o r*~i. Ol- 

bO fX^ ? t 

S V t" 


tA Mf T. 

¿«tr 


_ £) ^ £_o ü-^O 1-oV-rT> ^cs ~ C ) 

=s V — ¿Z P“ ^¿Lo Ar D ^ ^ ^Vo ^ 


/VtA^ r^-t“ -■ ^Í_c^-D A ^ b^ aH¿t tt p^cz^r 

^ <CC- J- r? - 2^ X 4 V fc =r ^ ¿ \/ 
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2.35 Although power supply loads are often modeled as 

either resistors or constant current sources, some loads 
are best modeled as constant power loads, as indicated in 
Fig. P2.35. Given the model shown in the figure, 

(a) Write a V-I expression for a constant power load 
that always draws P L watts. 

(b) If P L = 40 W, V ps = 9 V and 4 = 5 A, determine 
the values of V 0 and R ps . 



O 

+ 



V 0 Constant power 


O 


Figure P2.35 


SOLUTION: 
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íCrrV^L, v -X. ^f-T' \ @ p 



■ 





L 
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2.36 A student needs a 15-V voltage source for research. She 
has been able to locate two power supplies, a 10-V 
supply and a 5-V supply. The equivalent circuits for the 
two supplies are shown in Fig. P2.36. 

(a) Draw an equivalent circuit for the effective 15-V 
supply. 

(b) If she can tolerate a 0.5-V deviation from 15 V, what 
is the maximum current change the combined supply 
can satisfy? 


R 



Voltage 

5 V 

10 V 

Resistance 

0.25 n 

0.05 n 


Figure P2.36 


SOLUTION: 


z.. 'v- 


Sl ' 5 V t ^ =1 oV 








L6 


= v Sl vV sl ~xc^^ 
V c , . — í 4". ^ i s (o 

pwi. i> V?. 


-r _ 

- 1 

6. S~ 




= ‘-(>7A \ 
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2.37 Given the network in Fig. P2.37, we wish to obtain a 
voltage of 2 V < V 0 < 9 V across the full range of the 
pot. Determine the values of R x and R 2 . 



R 


1 




SOLUTION: 

2-37 zv 1 V 



Mf r-. J-S- _ ^ 

2- 


D IN- * 




V r - 


r r 


^2: Lq-'tH' 


3 


v#- 1 


-riUc. C 






£5 tjC-i 


ír^js w 
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2.38 Determine I L in the circuit in Fig. P2.38. 



SOLUTION: 

P\w¿, X" L , 



4. 






¿k 



- z. x <o _í - 

r Z-ooi //3úo& =■ ¡Z&O JL. 


¿LurrewjC ZTi ~ H 






■^ÍjOcsí J- 


X L ^ O.StrxA | 
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2.39 Find V 0 in the circuit in Fig. P2.39. 



SOLUTION: 

Z. 31 Frn/ V„ 



t) M 

Í 

“7 







1 

-__- 





> 


Hkli 

curr^ut ¿íWñ i'<v' 3^, = I 2 

[ fej + C +■ V 





8 kíl 


&pókiL 
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2.40 Find I Q in the network in Fig. P2.40. PSV 



SOLUTION: 


Z-4-o F; x 


'C f 

ÍZr>-A m t 1 » 




í2^A(t) 


L 




^VJL- ; 2-2. * |2kJ2_ t * ^^7 !^ = ¿LiL 




P J 


F - C Z xt,ci 


r —i - 

i¿>' L P-4i 

i •= (gj /E2j ¿ ^ JL 


4 


C u rri^i" ¿4 ¿ vt S í ^ ” -^\ í ""~T 

L ^t+T^ J 

' 4 s 5m'4 1 
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2.41 Find V 0 in the network in Fig. P2.41. 



SOLUTION: 


Hct Vc is Oidrsut*' -f-irr r^.d-:Ui l j' 


H 



. Ej = i.a J2. } pj = ^ R, = i ÍL } . 

— T| = (?SL 

C,<ucr^^\ cC'v-5¡im'' s ~t'2.r _ ; 

L Li?aj ■+■ C ^3 + P<í-j _i 


= - S'A 

v 0 - ^ H 
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2.42 In the network in Fig. P2.42, P 6k n — 96 mW. Find I s . 





12 kfl 

2 ka 

! C 

4? 

r\ . 



2 kíl 


12 kíl 

2 ka 



6 kíl 


Figure P2.42 


SOLUTION: 





At 


5a 


=■ 4rtjít «, f¿^4| 
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2.43 In the circuit in Fig. P2.43, V x = 12 V. Find V s . 



SOLUTION: 


Z, 43 V v — l '2-V F í ^ V 



E ^ ~ k 3 Ví_f2. ^3= ¡4- U-JZ. 

■- * ZU_J2_ 


- P¡ *• ZC-rZ. P-g - (2, ^ l2 J1 yí''£j-= 2. kJL 


\ Xs - 3¿.v) 
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2.44 In the circuit in Fig. P2.44, V x = 6 V. Find I s . 


v* 

> 2 kO 

4 kíl 


+ 





6 kíl 


12 kíl 

3 kíl ^ 


c 

¡) /s : 


Figure P2.44 


12 kfl 


12 ka 


SOLUTION: 



ü'xü i. 


* 2UJL l 6 * taleJÍ. 

e>¿fc -r i X g > T _~| 

i 


-4% = 3c _ 3 A 


•CR-a^^.'í 
= ü T'* A 


E-t = P-¿-^LP-a j i- gti = 2 L_rt_ 

^g-i = 

L 




¿■4 7 mA 


1 
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2.45 Determine I L in the circuit in Fig. P2.45. 



SOLUTION: 

2.45 







KL: 

+Xfí> s <LX<a T . .. Z .'. 


IvtV, 


^TÍÍÓ' 







Z-4, 


(51 


/l 1 
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2.46 Determine I L in the circuit in Fig. P2.46. PSV 


Figure P2.46 


+ 


6 mA 


3 mA 


Vi 

6 kO 

4 > 0 

) = 

2 kO 

— 



co 




I L 

3 kO 


SOLUTION: 


2-4 (/ 



+• 31, *■ 3kic.- 3 * l_ t 

{jü^ü 2*4 o. 3We 






($ 1 íi') 2V 

1 A. 

3e£0 
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2.47 Find R AB in the circuit in Fig. P2.47. CS 


A 2 kft 



Figure P2.47 


SOLUTION: 


2 - 4-7 F<>U 


A h 


o—■— 




-k 




■F». 

r* 1. . 

N? 5 

‘*s 

B 





' ^~Y = 4kÁ 

- £3 4-= ¡f LJL 

* 2 U-JI 

^A6 a + | í: ? 4l¿j^ ^ 
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2.48 Find R AB in the network in Fig. P2.48. 

A 2 kíl 

O A V- 

1 kfl 

RaB -► 4 kfl 

O- 

B 

Figure P2.48 

SOLUTION: 

t¡£ u £ lleJl 

ty - * 4-kJL 

s- 2 -Ljl 

-- t,4(L z <> j Lit, 


¿, 48 Fi>y¿ 




6 kfl 


ZjzLkJi 


http://librosysolucionarios.net 




















Chapter Two: Resistive Circuits 


89 


2.49 Find R AB in the circuit in Fig. P2.49. 



SOLUTION: 


2. 4R . 


A . ti. 

' *Lua , 


f*--- 

B 


f- 




¿1 ^ 


h 


H 







í, -ñkSL IZkjL € 

Py - 4U JL f? j- = 

^vj - v ~ 4f¿ A 

£* = 2k_a 


+ Ljl £ 3 . - S^zy/ Ey = 3 k/L 

1 


= Pj + ^ => 


£ JZkJL 


2 kfi 


3 ~- Z LfL 

*-r ÍÍJl 
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2.50 Find R AB in the circuit in Fig. P2.50. PSV 


A 

O 


Rab 


2 kíl 

2 kfl 

1 kíl 1 


> 2 kíl 

2 kfl 

I 

2 kíl 

2 kíl 

1 kíl 


1 kfl 


B 

Figure P2.50 


SOLUTION: 

Z- 5o F,vjL Ua, 



3 - ~ ^6 " 2-Lf2- 

K> - + -sujt 

^ - £<. = Á. ¿JL = /r2¿ZZ 

r 


í'-y ■ +- (Z^- — S. 2-LjT- 


K - /ity - L J/Lsl 
5.¥4¿a| 
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2.51 Determine R AB in the circuit in Fig. P2.51 


A 


C 


Figure P2.51 



12 kft 


SOLUTION: 


Z.S\ 
A 


ty 




x L w * 


: ü, ^ 


v 

% 




l^ZXíL^ /^frkjL, S^í 4/.JL ; ¿2*- ¿kJL j )2 r .- IkjL 

= 4Lrt 2-5 ^ ÍLUl 

^ V “ - 3kiT ^ - 2 t 4 ' '¿.Vjí t-y ■* 4 kJL 

£y = T 8k.ru R £ - 12, //^//í^ - ?k/I 

^A ñ - ^ ¡ ^ Ac ~ 5~ki~L | 
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2.52 Find R AB in the network in Fig. P2.52. 



Figure P2.52 


SOLUTION: 



^7- ^s^-'Cksi 2 ^ = r 2 fi ty - i¿kfi 
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2.53 Find R AB in the network in Fig. P2.53. 


Rab 



Figure P2.53 


SOLUTION: 





z 

V l ¿ - ^ = ÍÍSL ~ Ztn. 


- O //t^ & OSL. 

% •‘-^y = ¿kn- 

// 12 - 7 . // 2 .^ 

| c 2 Ln j 
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2.54 Find the equivalent resistance, R cq , in the circuit in 
Fig. P2.54. 



SOLUTION: 


Z. 54 











"P--£ - 

£? 2/E^ 






( L'wVv*— . 


1^3 ^Z../2-j 1Z t ^ ¿_J7_ 4 Izjl^ 


^~A- f'-S' sh e f-i-Z-JÍ 

¿lú. /s fZg f 


\ \ 3 ’~ rL -~l 
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2.55 Find the equivalent resistance, R eq , in the network in 
Fig. P2.55. 


12 n 

>12 0 


>12 0 

1 


• u u * 

Req 

>12 0 


Figure P2.55 


12 n 


12 n 


SOLUTION: 



7^3 «'S 2^0 

VEél 7 -1 
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2.56 Find the range of resistance for the following resistors. 

(a) 1 kíl with a tolerance of 5% 

(b) 470 Í1 with a tolerance of 2% 

(c) 22 kí2 with a tolerance of 10% 


SOLUTION: 

Z'fb 3) t ~ l I*-fL Q. T 5 % 

b) & = & £ Z% 

2-2- Líl J-i'£>% 

5) l^-r» -V = Jf£ £ ¡oa^(o,7S~) - S3_TL 

* fl ¿ ¡ -h /b / ) -■ (f /, ^ /<s 5~bJ~L 

(?) tr- A 4?o f'í-IJ') = 4¿o.¿Jl 
=- 4lo (/ o-¿) - </?! 

- 2 i.f) * zf. 2 kTL 
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2.57 Given the network in Fig. P2.57, find the possible range 
of values for the current and power dissipated by the 
following resistors. cs 

(a) 390 Q with a tolerance of 1% 

(b) 560 Í1 with a tolerance of 2% 



R 


SOLUTION: 


3.5"} f * í~4 P rlh 



¿ /i, dr ¡ %> 


X 5 = 1 c T 

J * 

. 1 Q 


ffKÍU. 


Í>.M) = 

Sst.luz 

2 r. 



■T/irívt.'- 7 j", 3 */ rr> /4 

t (\o) 


Prn- v'- - 

F<w; w .- 

2 £ 7 fwvO 


^ P =■ Sic ±Z% 


- 

£o^$) - 


Aft - 

/ ?, ZZf^A 

¡ |?2.2^ 

fVi = 

r¿ ü £ 1 - e = 

$1\. 2JL 


n.Fí ¡ 

= 175;/ A>HÍ i 
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2.58 Given the circuit in Fig. P2.58, 

(a) find the required value of R. 

(b) use Table 2.1 to select a standard 10% tolerance 
resistor for R. 

(c) calculate the actual value of /. 

(d) determine the percent error between the actual value 
of I and that shown in the circuit. 

(e) determine the power rating for the resistor R. 


I = 40 mA 



SOLUTION: 


2 . SS 

SÍoj-l-í 


— 


< T >to * 


r»A 




i F~ t v-lüJL 12 
^fO — 




-u 


■ s 


—2 



1 T2 - 76 ?J1_ \ 

- ¿ - , J b-cérV Íí/4 

l . ¿2 U-jtí 1 / c io 

r_ü:“ 7 

\ xr =- . 3»-A \ 

¿ + s-¿« J 1 ' 


«sO ~ (3 ¿ & 2^0 = /.zvo 

s^/ñ^ 


- V.ZS'^ 


i^c 


-A* - W / V-S ^ 
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2.59 The resistors R\ and /? 2 shown in the circuit in 

Fig. P2.59 are 1 fl with a tolerance of 5% and 2 fl with 
a tolerance of 10%, respectively. 

(a) What is the nominal value of the equivalent resistance? 

(b) Determine the positive and negative tolerance for the 
equivalent resistance. 

O- 

Req 

O- 

Figure P2.59 

SOLUTION: 


5* ■— 

^ t, ' - 

• J yT_ " -j@'■■■ár-5- fi 4 " 





7 (p é tb*Zc 



a) 



- 

íUg - 3_ft 



~ 1?» / / • o s) 

4- ÍZ*£ í. 0 

* 3, z sr^f7_ 


£ 

¿5 


4- d- 4 ?) 

= Z, 7 S“ J'L- 


-V- f2^ + 

3 

- =■ 2.7s- -3 _ „ fr. 5*3*^ 


^ ¿- 33 ^ 


1 

I 

I 

| « 2 

J 
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2.60 Find V ab and V dc in the cireuit in Fig. P2.60. 


a 


V ah 


Ar O 



5 i 1 


3 íl 


1 


C 2 0 

Figure P2.60 


SOLUTION: 

S. fo-o Vj^ 






1. 












crf 



>&4L - u=V 


r r — -— ~í 

= A-V/ 

+ [z.-4-a J, 



- 


í^3 - 

fsFJ 


x 4^ - 


V c! ,/ -r - a"\71 


= V. 


—-i- 




j. = v. 


'V¿ -- ^ t¿¿ - - *F — 


’■*[ 


/o V' 


( ~ ^ ^ 
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2.61 Find I x and V 0 in the circuit in Fig. P2.61. 



SOLUTION: 

i .a fiU i v c 



t- izLtl 
'h - 4L/i 


r i - ^ X, = 


r e ’ i->; 

■ 4V 

„ Í2-í ^ 3 
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2.62 Find I x and V 0 in the circuit in Fig. P2.62. 


12 V 


Figure P2.62 




> J 

2 kn 

8 kn 


p 

6 kft 

4 kft t 

1 

h 

1 1 


O 


+ 


o 


O 


SOLUTION: 

2. l*>2 ¿ V* . 



^ '2ln h*L\Ul 



T ^ Í2. 

—x -. .— 


K-l-t-fZy 


=? jzvc 


- ^z. ^ I2Í) 

- 4í_n. 


- > 
j 


Vif= >2i r w 

LRa-i 


tvfc^kr íÍi^^ííV'- X t a j ^ zr- j.55 

L \ 


(Lj *o í hy, J t *. - V 6 ^ sí y F *7 ^ 

L j 


¿é7V 
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2.63 Find I 0 in the network in Fig. P2.63. 



12 kfl 


SOLUTION: 



LVji 


í2>c. * -izk^ 
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2.64 Find I x in the circuit in Fig. P2.64. 


6 mA 






2 k!! 

2 kn 

D 

10 kíl 

2 kn 


1 

■h 


2 kíl 


Figure P2.64 


SOLUTION: 


'i- • C 4 Pv" <t JL 

r— 

L &Á {^) ^ f-'i ? í**A 

i i 1«. T 



•'h =• 


& 


Z* . 




2x * ^ Lft 

l y c iz* //P 5 - / 5jkn, 
£ ? ,.%+& Y . 3,?3L/L 

■ =■ - 4^4 

[_ 
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2.65 Determine V 0 in the network in Fig. P2.65. 


PSV 


18 mA 



Figure P2.65 


30 mA 


SOLUTION: 


t 5 ]/p 



^sLn 




1^1 




~ 3&XI& *-l I 2^ A. 

-*> Vo-Tb^ 


V 0 ^-4V 
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2.66 Determine I Q in the circuit in Fig. P2.66. 


6 kO 



SOLUTION: 


2 . Lfle 




i F 



n-y Mz 

^hjL l r : ZlcJL 8kJl 

- *4W,JL 

l = ■'" \ ?T. eaj tC. - “2 rr,A 

ts^Tr 



^ ¿vrr*u¿ drtVr^írw- £ e - ^ 


£r 
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2.67 Determine V ü in the network in Fig. P2.67. 



SOLUTION: 


¿XI 


(l z ; h 



£| - '+tJl. ‘fL/z. ñicJL. 


t^L +• CLíL 12 r ~ frtJL 

Pt f ^ 04-A V e 


^ p*//m% = 3kfi t% - - í» Lo. 


+ V e - ( 4 -x <o ^) (. B ^ } 'v ü " 44^ 
JÜ4r*A V c ' .- 
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2.68 Find I 0 in the circuit in Fig. P2.68. 



SOLUTION: 


2 - 6» S Fr 



l “ ^ \¿.JL ~ \¿J~L ÍL- 

£■4 - = 3 \tSC 


k a;= 


L e+rfc'J 


Z4V (t 





X z . 




!E 


/ r» /3 


Q - 33: r» 4 


] 


3 ka 


* 4Wl 
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2.69 Find the value of V x in the network in Fig. P2.69 such 
that the 5-A. current source supplies 50 W. PSV 



Figure P2.69 

SOLUTION: 





^ ~ 2'-«- , e-* ® 4=^2- , ^ V-v = z-tz- a ^ =<-M 2 L 

( S^> — -5 a -=^> =7 icW 

= ^ e s = 


— — v s +- 
- V+ _ — 5 A 

'V -- s - = 15V 

- Xr ?' “ = 1 gT A ■= 1 . 75 " A 

ÍA- 4- 

= 3=2.- 3^u-f-ar - /s.-7s*A 

NA* - 3 =^ ^ — ¿?- 7 . 5 " V 

v x - v s -j-v^ •^z.s’V' 

} v>'= 
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2.70 Find the value of V x in the network in Fig. P2.70 such 
that V a = 0. 



SOLUTION: 


X, 




1 1 v m-- 

Ua>-] 

—™-— 1 

£ v 

<a. 

L+ ^ 


f 4 V 

k ¿ 

L? 


V, 


- Ít-ZJL. 

t 3 r 4 / 1 . 


X t =■ +3 ^ ^ ^ CBm OWr-'S J-F- 3^=0 


Xi ^ Vj_ 


^ = 4 . v t 


V 3 * gv V = g- -v. 


So 


^ 

z. 


^ ^ yx - ¿ - Vi 


v,= é.V 
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2-71 Find the value of V A . in the circuit ín Fig, P2.7 I such that 
the power suppíied by the 5-A souree is bO W. 


Kv 



SOLUTION: 


2. "7 l 




-Sft 


^ s -'pp L'iii. ^ i ^JL V x 


Vy 



= v* =. 4, A 

¥-5 


v 3 - V s -S -TV 

^3= = J7 A 


- I-IO- 

r^Y - Pí- = 2 jT- 


= S -ar s = - 2-?? *sr A 

-=t a = 3 +-^(. ' í>. 1 s-A 

V a - ^-z E i - V 3 -t 12^ - Í.7Í- "7 <o .?$- - - S- ^ V' 

¡ =■ - -S. ^ V / 
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2.72 Find the value of V s in the network in Fig. P2.72 such 
that the power supplied by the current source is 0. 


3ft 


8Í1 





2 0 6 0 


Figure P2.72 


SOLUTION: 


2.7 L ^ — O 'jLí . F , \j ^ 



S ^ <^ZJL_ {Ij * 
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2.73 Find V 0 in the circuit in Fig. P2.73. 



SOLUTION: 


2.75 



http://librosysolucionarios.net 

























46 


Irwin, Basic Engineering Circuit Analysis, 8/E 


2.74 Find I Q in the network in Fig. P2.74. 


1 kí l 3 kO 2 kí l 



SOLUTION: 

-- 

Er=i2-LfL 

~ +■ L ¿7 - tfkJL J2.y¿ jly +(z < //gfr) ~ QkJl 



•* / Zy - SLn 



y- - ---— 

Ü1 L ' ltnp[ 



^ £*//% = htrkrt 
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2.75 Find I 0 in the circuit in Fig. P2.75. 



4 kíi 

Io 


SOLUTION: 


2-75* F 


h 



£ 





U^-- (lL±S//k)-*fksL 
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2.76 Determine V Q in the circuit in Fig. P2.76. PSV 



SOLUTION: 


. 7 1* h ’ ^ ® 



3W.TL s- - &.\í.rL, 

£ s ^tz.Ln- ll L -.gL^ - <fk_rL 



R* + t E^i2^) t ¿ kiL 

f-fh - -4-lt_TL 

P-£- * & (■ +■ P?) ' 3j¿Jl 




V 0 » M53V 
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2.77 Find V 0 in the circuit in Fig. P2.77. 



SOLUTION: 


2.77 - PjVl¿£ V* 






3 £ E-j W&il) • 

• |2.k«Jt 


JpS'Í^Xto 







v. 




^ ^ -¡2V 
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Irwin, Basic Engineering Circuit Analysis, 8/E 


2.78 Find V 0 in the circuit in Fig. P2.78. 



12 mA 


SOLUTION: 


'?■ ?6 .Fi'k JL V, 


o 





4- 


N 


T 64/1- /^¿47. 






5-^3 - '¡¿s ‘fn 


V„ — 12 V 


] 
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2.79 Find I Q in the circuit in Fig. P2.79. 



12 mA 


SOLUTION: 


2 . ^ 


t 


* (j 0 


pH 4/ '2-iw A 


V6. 






^ £ T 
i Fi I, 







__ - (2-Vio' ^tj>ro _ ' 5 ® 


^ ~ p-z +■ = 6 L/L 

L'-'2U,^M r- O 

— P1 






jVfel - 


•= 4^ A 


Pl 


L ^s + ^. J i_ 


-2.6.7^ A 
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2.80 Find l Q in the circuit in Fig. P2.80. 



SOLUTION: 





íLsz 


= - Sn^A 

-' d A | 
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2.81 Find I 0 in the circuit in Fig. P2.81 



12 kn 


SOLUTION: 


2.%\ b~fKÁ- -T* 

A 



1 —:— 




r m. 


£"T 


Fj " ?k/L ^ ^ 12-j ~ ¿, LjT- 

]2 v = l2VJLj £,-izLa 


P-X - P-Z+ t |L + //^ - IZLXL 
P-Y " -3kj^ 


Vfc - t7- 


r 

L 




" ¿v 2T, - V * JL n*! 

Px ^ 




r ^ i 

i 

-- — - - - 

[ fcr j 

. 

A , 
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2.82 Find V 0 in the circuit in Fig. P2.82. 


ps v 


12 V 


Figure P2.82 


9 kO 

+ ) 

> ^ 

+ - 

6 kfl 

i 

Y> 

4 kfi 

12 kíl 

t 


12 kíl 


SOLUTION: 


Z.&Z Fí*A'J 9 . 



-é 


-WtT' 


f'T 


L 




+ 


uLn. 


- ^ r Ei ) 

- BU-rL, 

= 5kJT_ 


= 12 


r Ri 


„ P'B +'P( _ 


N 6 = 3V 
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2.83 Find I 0 in the circuit in Fig. P2.83. 



12 kíl 


SOLUTION: 


2 «l Fí^4 



^3 I.S ^ 
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Irwin, Basic Engineering Circuit Analysis, 8/E 


2.84 Determine the value of V 0 in the circuit in Fig. P2.84. 


4 kfl 


Figure P2.84 


6 V 



K>í 

> 4 kfl 

4 kfl 


3 kfl 

6 kfl 

12 V 

- <P> —. 




12 kfl 


SOLUTION: 

2. s4 













V-' (, LrL 12-LA 


t / 2 - 4 = ¿ v 

Eg - R¡, !¡ j (.£*/£$-)J- 4krc 

f ^ 1 i\ e ‘ 2V 

L J2, +■ J ^ 
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2.85 Find P 4ÍÍ in the network in Fig. P2.85. 



SOLUTION: 



¥%^ls2. P t =4ja 


?*r ^ ^ 

^^7 ■= 3JX 

V 6 gV 

L j 

E & I-i 
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2.86 Find I 0 in the network in Fig. P2.86. 



SOLUTION: 


2 . &C, 


ÍZ 





* fg, * SJL 
^ -) ~ b^SL 



p, ^^//e.,y/^.//[Z a - i, í4 

£5 -*-P A ■= Í.5SL . 

H ~ j Jlí -”1 = 3.18 

L P T + *' J 





3 ; - 2 . /2 t*A 
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2.87 In the network in Fig. P2.87, the power absorbed by the 
4-Í2 resistor is 100 W. Find V s . cs 



Figure P2.87 


SOLUTION: 


Z,%1 joovj . PqVhi V s 



3JZ 
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Irwin, Basic Engineering Circuit Analysis, 8/E 


2.88 If = 2 V in the circuit in Fig. P2.88, find V s . 



SOLUTION: 


¿ 8$ V ( --iv , 'íf 


i—JW\r£*i 


-F 

? 

V t j 


—- 1 -. 

i ,: 


£| - Tkji 2 ^™. 4t/L • Ri^z-IUL 


V 0 - Í2. 


1 ■&> ' 6 V 

L. J 

P z /'(^+-^N - 3 k 

r &?<$ 


V2L-^ 




V £ =■ ^4V 
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2.89 If V 0 = 6 V in the circuit in Fig. P2.89, find / s . 



SOLUTION: 







£-> ■ í-jvgUj, -* ¿lu/z, - i^ví^ ^ ixu_n_ 


"T-Q ■ r ”] d'r\Á 3^, » t ¿fnK 

L^+'Py i 


“^5 ~ (U fn A' 
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Irwin, Basic Engineering Circuit Analysis, 8/E 


2.90 If I 0 = 2 mA in the circuit in Fig. P2.90, find V s . 



12 kíí 


SOLUTION: 

Z-^O s h . Pi wÁ V s 



£+ = ¡2 \cSl 


~ P'/V- * | ."71 kjl 


V 0 * \4 


■ 


My ¿>v 


Vo= 1.5V 
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2.91 If V x = 5 V in the circuit in Fig. P2.91, find I s . 


Vi = 5 V 




10 kfi 

> | 

4 kfl 

£ 

6 kfi 

3 kfi 


Figure P2.91 


SOLUTION: 

Vi-Sv. i'vní,^ 


Z<l\\ +■ V k - -r 



K-| = ^ ^2 = I o k_fi_ ^ ¿ ¡cSZ ^ fif = kJL 

^Cte¡ - ~ 12 tn 

1 1 " ^ ~ -U i'" A 


^X s 


" „fi_ n 

„ i 


*í> 


^S = 2'fT,-/\ 
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2.92 In the network in Fig. P2.92, = 12 V. Find V s . cs 


4 kft 



Figure P2.92 


SOLUTION: 


V •= \ i\J , Rk¿ V's 



4 ® 


fL.3 
-AMr 




t! i 

4 : t 




- 2k/l Ej. £jí4LjL 

4ka fcr- |LjL T^“3I¿íl 




V t ~ V* 




l./ 2 i 


1 H5 v„ = i a v 

j 1 


V>V 3 




r£| 


->¡v 


3 oV 
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93 In the circuit in Fig. P2.93, F 0 = 2 V. Find / 5 . 

| 2 0 

6 ft 

8 ft 

- 

10ft (j 

>s 

12 ft 

4 ft V 




» c 


Figure P2.93 


o 


SOLUTION: 

2 AZ 


5 - 



3 T* 

v, 


- 2-i - nfc-n 

?/v - ^ 

H*? -= 12-3 ^ 1 2- Ljl 

1 t X, 


” ío JX- ^* 2 _ = ¿rT P--j - k_T2- 

(^-■tZSL Ai'- 8rjz- £¿-4X1 




LPx+-£* 3 2 - 


] 


,_^+C^ít)J z- 


3-0 “ v °/^~ ü.-sA 
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2.94 In the network in Fig. P2.94, V 0 = 6 V. Find I s 


Figure P2.94 




•—-1 

9 7 kü 

3 kíl 

+ 

1 kü 

2 kft 





2 kfl 


SOLUTION: 

2M V 



X t 'Í-- = 

■^ s I t * S' 

V a . -*-V 4 =, ziV 
3wA 
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2.95 Tn I 0 = 4 mA in the circuit in Fig. P2.95, find I s . 



2 kíl 


SOLUTION: 

- 4r*A . {-¡nj . 



V°Líi. E^lU. tj-íLii. 




'S h p,r a .. i t v 

- Vg-t2_ 2. 

. HET V 

V,= idV 

r, ^ v v /^ ^ t'r^A 

jh ^ | z.. s - i k 
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2.96 If V 0 = 6 V in the circuit in Fig. P2.96, find I s . 



SOLUTION: 




X 



ILg.. 4UTL ty-CkSi 




V 


S - 

- ¿V 

X v - % 


R, r |£. 


2rr>A 


1 7 *-■*. 


= ^ +I 6 ; 3mA ■ 
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2.97 Given that V 0 = 4 V in the network in Fig. P2.97, 
find V s . 



SOLUTION: 


z.*n r F\>,d v s 


X, i 



í.lis- 3kíT 


i 2 La 

- li/L 


-Ítj r V 9 /2^. = 4r* A. X 3 - X; - Zx tef 5 s Zt*. A 
C +■ -f- = Z4V 


* Y a /'E-2. r Zm A 
X, - ^ 4 X 3 = 


V S ‘ r aPl +X lt, 


V* s 3í, V 
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2.98 Find I 0 in the circuit in Fig. P2.98. 



SOLUTION: 

Z .^6 r*' M 





4-ísl ^ 

^3 •' t í> T2 +jl ¡r i/ 

^ - IXkJL 



- ¿.L/L 

K 3 z-kn 
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2.99 Given V 0 in the network in Fig. P2.99, find I A . 



SOLUTION: 


2 ^ v 0 = A-\i. V ^_j__ 



V-3 - L?_- -(r l^ s - | („v 

=. A 

3* - ^3 -+■ = IZ. ^ A 

V-2. - li — V s = - i o \y 

X-2. = ~ - i & r», A 

^ z 

V, - i, - ?zv 

í- —■t- ^ = -2. o 1 ^ 


Tfc 


^,= V íf-/¡2U t ,-~ -2£)rr,A 



^2-W, A 


= Q¿.rnA 
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2.100 Given I 0 = 2 mA in the circuit in Fig. P2.100, find I A . 



Io 


Figure P2.100 


SOLUTION: 

2 -. I - 2 



^X fe ^ V* = 4 v 

= í, + >/ 8 * JoV 
«. Vi/( 2 .^ j OM ft 

A - ! 2 r«A 
'A - íe +- L = IZ-V 

X n — V t ■ / Er f IZ. pr, A 

^ 2 — ós -*• 4 X ^ ¿&\J 

T^r, V^/P^ 44r^A 
-r^ - *) 


Tj V ~ - Xíe *T1 Ai 
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2.101 Given I Q = 2 mA in the network in Fig. P2.101, find V A . 



Io 


Figure P2.101 


SOLUTION: 


Sh i t> | - 2 A . i— r *^C. V A , 



v z r ¿ + v j - e v 

Tí. 1 *' =■ $ 

X S " - i„mA, 

Vsr " * iiv 

v 3 - i + t ■'•V'g- t ¿oV 

x 4 ^ r 3 -rx r r A 

P^ 2 i.V 
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2.102 Find the power absorbed by the network in Fig. P2.102. 



SOLUTION: 


2 * O'* "2* 1 “ t p i h 


2 . 1 V 



í J- LOM -e 


- iz-L-JZ. ^ ¿ Ic__a 

í 1 ^ - (. tXL R 4 -- 2 V-JL 
= IbWTL 

£-x = Ey ^4.= i .‘gyEWre 
) | , 251 X 2 - 



*“~Í = 3 o /<J"L £-3 = ! S L. JT_ 


i 2 y ^ 



£ v 


P - .M, 


4 - 


V, 


'fi- 'i P ü 4- P-7 


P = 4 3-n~ 'O 
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2.103 Find the value of g in the network in Fig. P2.103 such 
that the power supplied by the 3-A source is 20 W. 



SOLUTION: 



V x = X^TLj + X* 

'Zo 


x - c i-^ 

x 3 =■ 3 -3: x 


_- _ 3 ' vrJ 2 . . 


z* 


l Z — 


^-4 X *' 


f? * , 4 
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2.104 Find the power supplied by the 24-V source in the 
circuit in Fig. P2.104. 



i 

12 kíT 

[ ] 

1 

1 2 kO 

12 kn< 






24 V 



12 kfi 

1 

i i 

12 kfi 

1 


Figure P2.104 


SOLUTION: 


" ^ i h-cí- 

r 



2- i y- v- P- T-<_ 

T, - 

T2 l - ^ *Hvrz_ 

2. 3 = ^«k-TZ 



4 


= %-t 

J 2 g -- - ítrt- 

r 



PU_v ■=4£ í n- v.y 
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2.105 Find I 0 in the circuit in Fig. P2.105. PSV 



24 V 


SOLUTION: 



E-i - £-2,=- & n_ 2^-4 4-JL 


447_ 

■ f?-b + )] 


0- s 


2- 4 


~ 2- )4A 



P-ét¿% - 11-2 -H. 
^-vR s 

V ÉLj- *- P-' h +• L<{ _ i 
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2.106 Find I 0 in the circuit in Fig. P2.106. 


2Í2 I Q 



3 n 


5 n 


4 n 


Figure P2.106 


SOLUTION: 

-2. \ — '7 



- 1-2- S /(% a-v-s ) - ¿ _n_ 


4 sz 


4t 



í-aJT— ^=ss> 





'«ÍT-» ' °U2, J 


t j-j ‘' J fL,- 





3 ¿jz_ Ps= )ajL 


PV = ^3- ~ ¿í JTL, 


y -h K-j. - J o, sj2 

— 54, „ J-3 A 

Rera 


^ - 3 A 
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2.107 Find V 0 in the network in Fig. P2.107. 



SOLUTION: 


'Z. ’iol 







Lk 


£ 






V,.. V* 


-ATVW- 




v c 


?e* =■ £ ¿ T £-r ^ 03 = 

v w = C - -3*v 

~~j -=■ í #V 







^■T ~ ~ 1'2jTL 


v b — V* 

«■7 

V 0 = 


_ C T í^b J 
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2.108 Find I x in the circuit in Fig. P2.108. 



i 


Figure P2. 7 08 

S0LUTI0N: 



íi- Lsl 


1 - i 

^7 - í-JX ^*=^Sxi 




_ Pa,—E-4. ' *• i-íye, - 



■Ejs; - E.^ - 2 S.2J7_ 

?-•x - ^s; * ¡ O. S-íí- =- 


y/v. n ~ smsl 


T X = « *- = / - w ^ 
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2.109 Find I 0 in the circuit in Fig. P2.109. 



129 


SOLUTION: 


2 - - ^ ía 1 F’ ¡ 



¿—-¿3 rtVt ^ 

"■ E- <rÁ<^.l jbv 



Í s n- 
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2.110 Find V 0 in the circuit in Fig. P2.110. 



SOLUTION: 

ZMo VW V 0 

- JJJ _ 4 r* A 
Z c«ü 

-I c í v" . ¿V I 

s z L1_J 



4- 

V* 


12-' : 




^ ^ -L/l ¿ ¡ kix 


V 
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2.111 Find V 0 in the network in Fig. P2.111. 

/ 

» v AAA 
2 kíl 

24 v 

* o 

Figure P2.111 

SOLUTION: 

Z.w I P.vU 

24 c ZV e +■ 'S-.^X .. 

= 4r 

z-f-x ( 4 x - 

FvT' 4.?¿v 


p . - 


zMjíK 


X 

Pl 


■ < O w 


zv. 






T ¿ i “ z VfL 4V.JJ_ 
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2.112 Find V 0 in the network in Fig. P2.112. PSV 



SOLUTION: 


'Z-WZ 





5^10 4-4 +- V 

p-l P'z. 

n* - üi. 

p, 


V„ -- I.JZV 
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2.113 Find I 0 in the network in Fig. P2.113. 


cs 



3 V 


x 


SOLUTION: 


Z r ( K¿ Td 



5 = 3 N X + 

í 1 * 2 - 




"JL"1 = 

J*+fl J 



'V^ - 4-V 

b& ¿ h i 

U 1— - -J 
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2.114 Find the power absorbed by the 10-kO resistor in the 
circuit in Fig. P2.114. 



Figure P2.114 


SOLUTION: 


Z.M4 Fm "R . 



lx io ' 5 = 




4. 

S OOo io 4 


V^\l c 


r. 






¿Vo 

ÍO 


V 4 - fov 





^ lomNM 
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2.115 Find the value of k in the network in Fig. P2.115 such 
that the power supplied by the 6-A source is 108 W. 



SOLUTION: 


1 / * ~ I 0 Éj W . F’i . 



E- 1 .=■ % £o n. R ¿ = 4 

tf-q. = 3JL ILf ’ 12./L 


V + + \/* 


X 6 =T 5 






z. 

3 


I* * ' V. 


(o 






/e2 -=9 V* = ¿ í V J¿>, ^ = 3A j;^ZA 


! k*-b. 


£>.1J 


12 n 
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2.116 For the network in Fig. P2.116, choose the values of 
R m and R 0 such that is V 0 maximized. What is the 
resulting ratio, V 0 /V s ? CS 


Rs R 0 



SOLUTION: 

Z-UC i Í 2 0 'kí fK ¿v- * vl. r Va/Vj. 



V 5 ^ + És J i t 4 _/ 


PiV = «J f ^ = o 
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2.117 A typical transistor amplifier is shown in Fig. P2.117. 
Find the amplifier gain G (i.e., the ratio of the output 
voltage to the input voltage). 


100 fl 4 kfi 



Figure P2.117 


SOLUTION: 


2. l'") P¡k¿ <q ~ Vt, /v. 





h = r - 4 Lsl 

v b , V, 1 • 




3 Q£>Sl_ 


e,+ 

Pr 


" O.ZoS V 


V* - - t X. 


<£.= V e 




v o= - íi. 4 V 


-45, g> 
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2.118 In many amplifier applications we are concerned not 
only with voltage gain, but also with power gain. 

Power gain = A p (power delivered to the load)/ 

(power delivered to the input) 


Find the power gain for the circuit in Fig. P2.118, 
where R L = 60 kíl. 

R s = 2 kíl 



+ 


SOLUTION: 



Rftrr 

/p„ 





L +- 

' T 

5 ) ¡2. I 

k V 


r ík^ 

j 

/*£? Y 


V c 


P| ^ = Vy 5 V. 


s 

-Ctt- 




■S 0 > 


ts - E lh = S'Lrt 

J - 4c>kí?„ 




P.MT > 




j n 








=• — y* 


AA Yt-') r *■> 


V Q = - 3z 0 V^ 


= //+ xjo 3 
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2FE-1 Find the power generated by the source in the network 
in Fig. 2PFE-1. cs 

5 kfi 



SOLUTION: 







tZo 

I Z-xbcfi 




j.Z w 
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2FE-2 Find the equivalent resistance of the circuit in 
Fig. 2PFE-2 at the terminals A-B. 



12 kft 

12 kfl 


Fig. 2PFE-2 


SOLUTION: 


ZFE'2_ piKd 


(k 




% 


% 

* T &+ 

-- 


£¡“ \l\dL 

rn; ■■ . 


fx “ f 5 ^ / "* & JL = P 4 . *r ?->. - \2-LJL 

/14 - 4 k a U® , 


^MS " 8 F/?.l 
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2FE-3 Find the voltage V 0 in the network in Fig. 2PFE-3. 

1 kfl 2 kn 



Fig. 2PFE-3 

SOLUTION: 


Z-FE'S 



E, “íLxl - W& 


T'S - 2. k/L. - 4> Lj£. 

' - \2-\lSI ^ » Z^A 



C 'HU 

- t-?, + ’ 12-WjÍ. 








¿ ^ jA 


V^, - j v& j z # v 
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2FE-4 Find the current I Q in the circuit in Fig. 2PFE-4. 



6 kCl 


SOLUTION: 





ti " ^ ^ - L \lJI , 4k.it. 


^ 2 .' 3La tj-- i2.It/z. -ízv 



í¿^ = íl^/ZZsg - ¿ kTL 

V* , 



^€- ’ ?-iJ> £5- + £ tj., ^'£7/ “ 

X D = f -Í2_ ZJT S 
1 *<.♦&,/ T 5 


, „ x„ 


f ' 1 _ 1^4 

L ^-A -i ^ 


-L*.-- - - 0-22 r*A 
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3.1 Find I Q in the circuit in Fig. P3.1 using nodal analysis. 



3 kíl 


SOLUTION: 


3i I -1(5 Ln - 


V ' . Pt- Vt 


±(t 


1 




0\i 




s' li _ 3- + V r Vi 


^=- o 


<?V 2 : V^-V, 

H v* H 


l\ = Zi', IoUl > c,ijt $ '■ ^ vi/e„ 




X 0 - I rv' A 
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3.2 Use nodal analysis to find in the circuit in Fig. P3.2. 

2 kíl 



SOLUTION: 


^ V, 'v'- o— 


v, y¿. 



6 v 


” 3kni ti- ~ ^ = ^L/t 

± i \ *■ L A -í-j t. = 4rv, f\ 


V( : ^ + r s , + V v *. 0 

P —PT~ “ ° 


«V 0 

Bi P3 Ey 1 
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3.3 Use nodal analysis to find both V¡ and V 0 in the circuit in 

Fig. P3.3. PSV 


Vi 


12 mA 


© 


e 

2 mA 


6 kíl 


K 2 


2 kfl 


3 kfl 


6 kfi 


1 kíl V 


o 


Figure P3.3 


SOLUTION: 





i,,: U-ikA 0^=2r-A 


@ V i : ^rVi e 

e, ^ 


-4,^, „ Vj. 

s. í, b, 




P*' ' Pr 


ZA iv V^TzT^vj 
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3.4 Find V x and V 2 in the circuit in Fig. P3.4 using nodal 
analysis. Then solve the problem using MATLAB and 
compare your answers. 



6 kíT 


SOLUTION: 




y—<S> 



C\J 


'Ei - ^ hVjL ^3* 

Sl - k n-. -J L ar 4 /\ 


® V,: 



Vr-Vx 

e *. 


— 0 


® ' r VV ^ Vj_. 


V r = ov 

= Sv 

1 



/Y> íS-+y".^< F¡rr<«*F 



Continued on the next page. 







J- 

lís 


4- 


_u 


V^-v 




^3 2 - Ía, 

l ^ 1 


1 
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3_4.txt 

MATLiAB WORK 

Factor 1/24000 out of conductance iriatrijí* 

EDU» g=(12,-6;-6,18] 
g - 


12 -6 

-6 18 

EDÜí> i= [-0.002 ? 0.0Q6Í 


- 0.0020 
0.0060 

EDU» 24000 *inv{g}*i 
ans = 


0 

3 


http://librosysolucionarios.net 



Chapter Three: Nodal and Loop Analysis Techniques 


169 


3.5 Find I 0 in the circuit in Fig. P3.5 using nodal analysis. 


cs 


3 kfl 


9 V 


© 


Figure P3.5 




2 kíl 

1 

| 6 kft 

2 kft 


l o 

2 kíl 


SOLUTION: 









<S> v,: 

v L 

<® Vj * 

Vi-l'. 

--- 4“- 

e. 

e «v 

V 3 

Vi 





x 

■a C, (3 f 


K ^ 
+ Yi 


o 


o 
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3.6 Find I 0 in the network in Fig. P3.6 using nodal analysis. 


I 0 



SOLUTION: 


j 



QVr- - -(y 

& ’■ vy-y» + ¥ v^yy 

p j p-?., V 3 
@ V 7 = 2+\/ 


1" ^ C ^TL. ^ kiL 


t'd. w (V- V3 ^ j/ C3 


V 2 * 6.57 V 

Ff y “ 3 . S6 rr> 
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3.7 Find V 0 in the network in Fig. P3.7 using nodal analysis. 

cs 



6 V 


SOLUTION: 


3. 7 1 ^ tay ií . 



£i- 


íl 


1 “ >2.kJL 


V, ; V ( = \2\¡ 


® V- 




1 , hr 




- o 


@ U, = 4V 




Vt- tíV 


v * ov 
■& 
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3.8 Find V 0 in the circuit in Fig. P3.8 using nodal analysis. 

PSV 



8 mA 


SOLUTION: 


'i.í Mhd V 0 hu naJjX 


f-zv (J) 



(jD 


£-1 - ¿ Vít Z*\VJt - 4¡¿/i 


I2V 

^ ^ z ' 1 + yj- + fj , xío" :s =o 

\ ¡ V 2 -\J a _ Ve_ 

~1c ^ 
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3.9 Use nodal analysis to find V 0 in the circuit in Fig. P3.9. 

4 kíl 


6 V 


Figure P3.9 





2 kíi 

1 

+ 

8 ka 

:d 

4 kíl 

8kO 


cb 


2 mA 


SOLUTION: 


? f 'i 





V t ^ 4V 

@ V 2- V v i X/i _ 

p_r + ' ? L 14 




@ vy. wAfe. , Ví Vs-v^i _ 
@ V 4 : V 4 -Vs _ Zyío^ 

¿¡+3. Vo - Vi -'V j j 


5.1 v v^ í.ív 


V 0 *=• -3. C-iV 


3 
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3.10 Find I 0 in the circuit in Fig. P3.10 using nodal analysis. 


h 



2 mA 


SOLUTION: 


3.\o Fiwa X Ko^- 



V L V 

Pl ^3 

Q V 3 : 2 xí 0 7 " o 

*F 


TT 0 = 


V^* 0,fv 


- -3. t\í 
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3.11 Use nodal analysis to find V 0 in the network in 

Fig. P3.11. Then solve the problem using MATLAB and 
compare your answers. 



SOLUTION: 


Fw 

Lrir 4 /\aAii_A6 



Kí * A-V-í \zt_n. h * ^ be 
*■ \zV.jT. 


V , - fov 

Vi'. j. Vs. jj.V2.-V0 


€ %' 


j V 0 


ÍO 


V 0 - -O. -=fs-v 


I W cRnrtv : 


\ 0 G ^ 


r 

v; 


r 





í j 

¡ -JL J, + JL^-L - jl 





' P- ; E-i ^ T 3 


V, j 

1 j 

" 

^Xfo " 3 

í 0 “ 


* J 

i 

0 


Continued on the next page. 
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3_11.txt 

MATLAB WORK 

Factor out 1/12 000 frorn the conductance m^trix 


EDU» gs112 000,0,0;-3,7,-3 j 0,-3,4J 

g = 

12000 0 0 

-3 7 -3 

0-3 4 

EDU* i=[6í-0.002;0] 

i = 

6.0000 

‘ 0.0020 

0 

EDU»- v-12000*inv(g) *i 
v - 


6.0000 
-1.2632 
-0.9474 
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3.12 Use nodal analysis to find V 0 in the circuit in Fig. P3.12. 



SOLUTION: 





V^5V i 

v 0 ; v^v*. ^ v e -v 3 , 


'o ’ 

É*. 


o 


V A . 


0, Z7 V 
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3.13 Use nodal analysis to find V 0 in the circuit in Fig. P3.13. 


12 V 


6 kíl 

4 kn 


8 kíl 

D 

—? c 

4 kíl 

> 


— 


24 V 


Figure P3.13 


SOLUTION: 


3.| 3 \! a 



^ ~ & Lji 


Vj - - izv 

- z.4V 

@ v z. : 

Vi_V| -H 


p( e*. 

@ V ü : 

V °' Vz Vo 


f 


íi ;^L d = o 

P-T 


Vo - 2. V 
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3.14 Find I Q in the network in Fig. P3.14. 



SOLUTION: 


3.H Fív'd x ü 



ov 


I ^ z =4 Lii £5 * 3L/1. 


V«- L v 

r(iJ F : ^i + .Yl f f Va ^ V3 „ 0 

«í 1 ; V 

aiLs-o^ - Vj/p^ 


X 0 - 'jtflA 
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3.15 Find /j in the network in Fig. P3.15. 

3 V 



SOLUTION: 

3,15 



ÚV 




VVJS3V 

~ v i /f2 t 


6 kí í 
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3.16 Find I 0 in the network in Fig. P3.16. 


h 



SOLUTION: 


2 kíl 


3 , He Fí 3 ^ 



~ 'lzv - tv 

@ V » : V, Vi-Vj. jhXj, - o 

E, TT ’ 


t^LVjL í^^L/t 

i -2. *'•> A 
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3.17 Use nodal analysis to find V x and V y in the circuit in 
Fig. P3.17. 



Figure P3.17 


SOLUTION: 


F V " ViZSL f-j.” 

‘i'ír-L ^ -- 
^ Jo^i. Q r Í2A. 

@ Vf 1 F5 + = ^ ¡ v 2^4V 

2, L. 

@ 5.- Vj_ + Va.-V3 

** eí 

J¡® r<f : 1 +■ 4 Ví. Vq. 

^ Rf + p[ 

V 5 -V t - |,«V 



5- l"-| Kd \/y Vy bt| g.(. 
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3.18 For the network in Fig P3.17, explain why the resistor R 
plays no role in determining V x and V y . 


SOLUTION: 


3.'S 


r 


u 


V- 

V* 


’tf- 


¿X.S 'K -Hvj. Ú-Í rcuXk 

Ir^r^. 4kí_ l-A C.orf^A' Eüuro, 

'A'V jí.-f "FLt |^, rr-e^Jr vk. '¡ br^nck^ 

1 44\jl_ SíMa^l. - 

S'lV'a. V v 4 Vy ffV-L; tfv. 4'kt b rS hít. 'j c.(jrcé 

\j ttu ixj Y- í( 0u£¿> v^jf 1 r^) stí Vy ¡}v Vy 


-n 


-0 
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3.19 Use nodal analysis to find V 0 in the network in Fig P3.19. 



Figure P3.19 


SOLUTION: 

3a*\ F; V 0 J.. 





o V 


E-t- looo // f Zo°o - Jsajl = íqUíI. % “ |(JL 

Eí(. e ^úaa/f íéútio =1 ¿ 3 oúo + (l OQo //z,<iaa) - ^ 

V,- !4V V z = ¿V v V* = IxitF 1 (&pV ¿V 

V»-- U.-Vi | U„. ay' 
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3.20 Use nodal analysis to find V A and V B in the network in 
Fig. P3.20. Simplify the analysis by making an 
insightful choice for the reference node. 


+ V A _ + V B _ 



SOLUTION: 


'lZo f>vá 



V* = 


v ^ z. r V 
VV = “ O-TiV 

l— 1i — I 


v q -v 5 -. 1 


ÍJ 



L 


- Cí 


3 Z. 


V 3 

¿ + l 
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3.21 Find I 0 in the circuit in Fig. P3.21 



2 kíl 


SOLUTION: 

■3X1 ^¡frA Xy 

Vi Vi_ 





V; i 2.4V 


p-l 


T=o 


+ — -_- « o 


^ L 




a 1. ^ \ m A 


t^U = 4tíi- 
P"i - ^ 2 L/l_ 
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3.22 Use nodal analysis to find /„ and I s in the circuit in 
Fig. P3.22. 



4 kft 


SOLUTION: 



Z\- líiflot - 4 

-j - 2oto * 4-u oo - 



ov 

Vi = ¿V 


Xo T 

■(y t -v-¿> / £t 

V, - U z , , v 

Vz 

' v *5 


^ - - O.k'7 Al 

J ‘5 ~ V V v 3I 0 ^ 

- D S 3 tv> A. 

- . ... 1 
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3.23 Use nodal analysis to find V 0 in the network in 
Fig. P3.23. 



Figure P3.23 


SOLUTION: 


F'ívti \/ a 



£?UrL. Zlt-fl E-3 -1kA 

'V s s 3<^ A 


x 5 = Yi, v _ 

v ■ = v, ^ _L’—\ 
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3.24 Use nodal analysis to find I Q in the circuit in Fig. P3.24. 


Io 



4 kíl 


SOLUTION: 


3- 2-4 Fj 



E, ' 8W.^l U/L 

- 7\jL £, ¿ 4LjI- 
3 4-tm A. 


V t - tzv 

y- X s ^ q 

^ 1 +- ^ 3 - 
h' 

y^i 


X 0 * - 0.33 
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3.25 Find I 0 in the network in Fig. P3.25 using nodal analysis. 



4 kíl 


SOLUTION: 

3. í-5" Pi h 3-í. 



2.VJL * ZVfL 


^ 3 - Rtj ; 


v , ‘ -LV 


+ Vi 


*■ ^r- 


O 



^=OA 
F __ 
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3.26 Use nodal analysis to find I Q in the network in 
Fig. P3.26. 



2 kft 


SOLUTION: 


$. 'Z F b^| 


V ,-V 2 ^ fcV 



9 I k-/j_ i^iA 


@ V VW + Vj 


+ V : 


p-i 

(3.. V\ ^ » V z. / 


- T- 


\ 


3^ 0 ~ ÉiX'S^A 
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3.27 Use nodal analysis to find V 0 in the network in 

Fig. P3.27. Then solve this problem using MATLAB and 
compare your answers. 



SOLUTION: 


3. zn 


r,W¿ V o ^ 


'vqÁkÁ ÍVfvYL/VO. 





= -iLf- \W1- 


^ Z.r-', A, 


-Vizv 


** V <* ^ V « ^ + Vn- V » ^ 

^ r H 1 f Yir ^ 3^ 


v & - 1 

--i 
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3.28 Find V 0 in the circuit in Fig. P3.28 using nodal analysis. 

PSV 



SOLUTION: 


V<r-V, ^ {,V/ Vt. , \i.\J 

^ v y, 

R-í. R4. 


V ü r jo-3V 


%.Z$ F i VvA Vü ^Uj/LaL. 



= £,_* |Z- 3 = \L¡ - 2Wl_ 
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3.29 Use nodal analysis to find V 0 in the circuit in Fig. P3.29. 

cs 



SOLUTION: 


'í, 23 F > wL_ ¿jÁ.. 



t T? 4lcA. 

¿ fFv/X, 


V t--fcV 


Vi-V 


J *■ Ü 3 L 4 - = 0 

t~¡_ 


€ V., X 






^v.d V t Vi.'-'Vi 
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3.30 Use nodal analysis to find V 0 in the circuit in Fig. P3.30. 



SOLUTION: 


3 To f í^A ü ü 



V ' 

£ ^ ^ VV V > _ x, 
G ‘>-f '* V-l v VíJ 

V 0 = il. t-7V I 
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3.31 Use nodal analysis to find V 0 in the circuit in Fig. P3.31. 



2 mA 


SOLUTION: 





r¿? L" ^ = ^ j = CLTL 

“ CrryA 


V I * 'IZV 


@ : V v i v Vi + v x -v 3 r 


V-s. 


^ o 


@ V,: W-Vi T -r- 




V ü ^ ^sv 
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3.32 Find V 0 in the network in Fig. P3.32 using nodal analysis. 

cs 



SOLUTION: 





o D 


£j - V-l,* ^ kjj. Py- íZ<f. =■ 2 LjL 


ÍL.. 


-Jl z Z 


f\ =r 4 ft 


V, ^ 4v 


■- + ' ~ V 3l ~0 


JL 


@ V ? : V-j-V 0 ^ x 




® V Q : Vo-Vj + V_ 4 

p-j ÍV ~ 


v a - 5 V 
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3.33 Use nodal analysis to find V 0 in the network in 
Fig. P3.33. 


i kn 2 kn i kn 



SOLUTION: 


3. 3^ i'io 



6V 




V í_ i V 

v 3‘ V 1^T t V^l v & 

@ v,: r s ~ VVi ^ v r v 0 V 

P ° T*s, 

@ V +. Vp ,V J;0 

U" -p 


V.~- 6.nv 


2tjl 
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3.34 Find V 0 in the circuit in Fig. P3.34 using nodal analysis. 



SOLUTION: 




v<f 



£«- -\Wjl 

H = í^-r ~ Z LTl 


V ‘ r '^ v 4 = av 

@V,: ^ 

@ Sv^ ív-^ocLí. t 


+ Vj-V, + V. ^ IQ 
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3.35 Use nodal analysis to find V 0 in the network in 
Fig. P3.35. 



SOLUTION: 



H- = R-r ^ 2 •cTL 


V Z - ^ V B -Vi - izv 

@ Sd ^■e-< r^o ¿Lt. ' 

^ ^ 


v 
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3.36 Use MATLAB to find the node voltages in the network 
in Fig. P3.36. CS 


Vl 


1 kíT 


U 2 


12 V 


: C 

2 mA < 

u r^> 

1 kíT 

LJ 

4 mA 

> 2 kíT 


2 kO 


U 4 


1 kíl 


Figure P3.36 


SOLUTION: 


‘ ^ +0 T'^.a. w-otQi vo\ 





Continued on the next page. 
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MATLAB WORK 

Factor 1/1000 out of the conductance matrix» 


EDU» [0,1000,0,0;1,5,-1,0 r - 0.5;0 


-1,1.5,0;-0.5,0,Q,1.5) 


g - 


1.0e+003 * 


0 

0.0015 

0 

-0.0005 


1,0000 

- 0.0010 

- 0.0010 

0 


0 

0 

0.0015 

0 


0 

-0.0005 

0 

0.0015 


EDU» i= [12;0.002;-0.006;0.004J 


1 - 


12,0000 

0.0020 

-0.0060 

0.0040 


EDU» v-lC00*inv(g)*i 
v = 


11.5000 

12.0000 

4.0000 

6.5000 
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3.37 Determine V 0 in the network in Fig. P3.37 using nodal 
analysis. 


2 k n 


2 kíl 



Figure P3.37 


Vo 

-o 


SOLUTION: 


ñwv.u, 


Vi 



T“ sl „ dr^fX 


v 0 - V - liv 

Q V-j: \) r v s T 

S 51 

G>'e\- ^ v V. + V» . Q 

I X- <°v\ 
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3.38 Find V 0 in the circuit in Fig. P3.38. 


2 kfi 2 kíi 

mA 

— ©— 

1 kfl 1 kíl 


Figure P3.38 


1 kfi 


(T) 2mA 



o 


SOLUTION: 



Uu Jj Vüj 4tj V & 


o ~ I Z - ia 
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3.39 Find V 0 in the network in Fig. P3.39. 


© 


2 kfl S ( f ) 6 V 

2 kfl 


2 kíl 


© 


4 V 


© 


12 V 


1 kíl 


© 


2 V 


i kn 


1 kfl V, 


o 


Figure P3.39 


SOLUTION: 





13^ 

J 4 ^ U l - o 



http://librosysolucionarios.net 


+ 0 
































206 


Irwin, Basic Engineering Circuit Analysis, 8/E 


3.40 Use nodal analysis to íind V 0 in the circuit in Fig. P3.40. 


2 kíl 6 V 

mA 

2 kí l 1 kíl 


Figure P3.40 
SOLUTION: 

vv.JUJL. 


- V-l - 2Aa, 

i_ - Z 




* t,V 


(S V + : 



I', 


■M 


Q.. r ^f : y± v Xi. v Y? = o 

fét, 


7, ST V j 
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3.41 Determine V 0 in the network in Fig. P3.41. 



Figure P3.41 


SOLUTION: 


3.41 



k^L'. c -12 -V \t = o 

V [ - t 4x iq-^> 

V o! sv 
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3.42 Find V () in the circuit in Fig. P3.42. 


12 V 


4 V 



Figure P3.42 


SOLUTION: 


3.42. Fíka v e 



fLei-V vxa e. í"í--e í_V <p~ v <A 

klVL 4-lz + i^p., + i 0 P, z & -o 


- 4r« A. 




V 0 = 4-V/ 
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3.43 Find I 0 in the circuit in Fig. F3.43 using nodal analysis. 


1 kí > 




T 


1 kí 2 


4 m A 1 kí2 

1 2 V 


1 kf2 


-o- 


1 kí 2 


1 kí 2 


i 


1 kí2 


o 


cb 


2 mA 


I 


1 kíi 


Figure P3.43 


SOLUTION: 


7-H3 Fim 



OjU. 

~= r-v A 


v 3 -V 2 ^ IZ. 

^ V t ■ V v 4 - V r v V t - v^ _ ^ 

^ t ^T,- 'P-'J 


($V^ V + -V 3 


+- V M. 


V tJ . - v r 


•E-i 


V* 


@ V s : 


Vr~V| 4 _ V -r - 1 .V 3 


TZ 


1 


í® 




Pt- í^4 T_{ 


F = O 




■'t-o H "7 f>i A | 
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3.44 Use nodal analysis to find V 0 in Fig. P3.44. 



SOLUTION: 


5-4 4 r*0¿._Á 



0 V 




v, 


2^V 


lcs 


Tv = V, 


\o' 


£ V zr* ^ V ft 
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3.45 Find V 0 in the circuit in Fig. P3.45 using nodal analysis. 



SOLUTION: 
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3.46 Find V 0 in the circuit in Fig. P3.46 using nodal analysis. 
Then solve the problem using MATLAB and compare 
your answers. c s 



Figure P3.46 



SOLUTION: 


^.4^ FíM % tvj Í 



OV 


Alí 


v,-v t - 



® rJ: + ^ t v, ^ V. &<=) 

x^, = V i / í - j _ 


V 0 * L33V 
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3.47 Find I 0 in the network in Fig. P3.47. 


PSV 



12 mA 


SOLUTION: 



^ - V2./^. s 


^ OA~| 
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3.48 Find I Q in the circuit in Fig. P3.48 using nodal analysis. 



SOLUTION: 


3.48 KoáJl. 


v t 


-Aaa— 


h Xv 


«;\í> 


O v 


Au n-n{\ 




0 V ( : r s t Vi ^ V( - 
ti, 7 -, 


@V V-^V, ± V 


Yi_ i <- 3 

r* - v v 

Vf*. / f l 


Í3= f- = 


'Xq s 5.1 
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3.49 Find V Q in the network in Fig. P3.49 using nodal analysis. 

cs 


h 



SOLUTION: 




1 U 



Xv v 2 





v i - "¿Íoq oT x 

&-V> 

á) V : VoW\ _ 4vfo -^ 


= ioV:n. 


v ü= I5V 
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3.50 Find V 0 in the circuit in Fig. P3.50. psv 


+ 




2 ka 



2 mA 



1 kíl 


Figure P3.50 


Vo 

o 


SOLUTION: 


"í,5o Ffhl 


í/ 


El É. 





o v 



£3 




JVf\.íX<^5 ; C 



¿ >lo 


qM>c _ 

looo 


+. 1*- 

í 2 ! £-+ 


V* = V ( /x 
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3.51 Use nodal analysis to find V Q in the circuit in Fig. P3.51. 
In addition, find all branch currents and check your 
answers using KCL at every node. 


6 V 


12 kfl 


2 kfl 


2000 I x 


:D i 

4 kfl ’ (j 

^2mA < 


'4 



4 kO 


Figure P3.51 





^2- ~ ' í - “ 


V 

'S o _ 

Vc 





^Hr 


p- 


1 0 I***- 

v 0 

- r - - 





|Vo ' 

- 2. 

4 

= 71 V 

A 



@ v^. 







+ 2 x 

uC 3 

¿3 

ís/ ; 

■^v 

+ X^, 



i T 

o 7 


V. 


o 


SOLUTION: 

3-S| 2íA/\*Ías^iS -fj \] a ^ cLlcÍ.. y hs í. . 

- tZ-M_ ^ ' 4Lri 

9-s í^-- 4kjl 

*=. v¿ 

V -j 'Vq „ ¿ 3 




r >' 


f W3 - /3S7 — 0 ^ 

- I 357 l ?^>qo - ¿43 i/ 

+ + 4?43 -2*oo -O ✓ 
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3.52 Find the power supplied by the 2-A current source in the 
network in Fig. P3.52 using nodal analysis. 



•* 


40 


10 V 



4 0 



5 0 



2 A 


Figure P3.52 


SOLUTION: 


3 FÍAíi 






o\i 


los/ 

4 


= V .Vj. + 3, Vl.= 

t 4- 


'U’GWV,) = - ír 


^ A - S D 0 ( 5\0 
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3.53 Use nodal equations for the circuit in Fig. P3.53 to 
determine V 0 . 



SOLUTION: 



V' ^_L __ Vi. 

4- — " <b 


V Q ^ ¡ 

n - v & . 
zx x = vi s 

X>t^V, -VjT) 




F “ y_L + líi; + -V 3 
2 . c 







i/ & - g srv 
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3.54 Determine V 0 in the network in Fig. P3.54 using nodal 
analysis. 



SOLUTION: 


\í 3 



O) 2r^A. 


J?_ l s_ \ 


-i: 


= vt, 




¿L-t V. 


2 2. kio ^ +- 


V ; -'V^ 


í2-t ¿3:?£ +- * 


- V| 


v. 


ZLjí'lo j + v -\J. 


V. 


£<r 


S JS tu-t V 0 * 


V -- -S" v 

K o 
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3.55 Calculate V 0 in the circuit in Fig. P3.55 using nodal analysis. 


2 kfl 


1 kíl 



Figure P3.55 


SOLUTION: 



2Ljz 


V x - M -3 -Vo 


V t ^ 12V 

V ^ = -Z-V/x: 


v, : V*_-v, 

" H ' 


v 


V 3 -Vj, 


v 3 -v o 

+ -— o 


V 0 : 


V j — \ , 


U- 


2. x 11> ^ — V i 




S 0 Iwt. £<- V c : l3 / °' = 2 ' 5 ^ 
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3.56 Using nodal analysis, find V 0 in the network in Fig. P3.56. 



Figure P3.56 
SOLUTION: 


e-i - í-z. = vul 

-- 2U 

t2L\f 


+- V i ~Mq 


^ ^ íp I '■v-Q(í-íij-- ca.ií'jcíi^ 5 



¿Üt \J 


4xio ^ 


M - 5 , - VJj, 


iU- 




4- —— V V 6 - ^ j +Vx^V/( f ^llD ^'(3 

fV ív Px “T7 


-p* v¿j ■ 


tL - v 

o 
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3.57 Use nodal analysis to find V 0 in the circuit in Fig. P3.57. 


1 kfl 


1 kfl 


1 kfl 


1 kfi 



2 X* 

, /\ , 

12 V 

, fh , 




\x 

vJ/ 

+ 2 kn 


4 

3 = 

2 kíl 2 kn 

V x 

i k n 


o 


Figure P3.57 


SOLUTION: 





-f 




VTf t- f V, -Vf h V t -v» EO 





¿Xt iTU.^ 

^ f Yi f 

V°_ = ^xvo"- 5 


H 


ÍU- 

0.5 V 1 


Vq-V-j = IL 

Vi - V x , 2\J V 
V * -V* 
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3.58 Use nodal analysis to determine I a in the circuit in 
Fig. P3.58. 


1 

1 kfi < 

1 

1 kí 2 < 

X 1 

<=t> 2 lx < < 


I X 

1 kfl 

1 kü 


1 kí 2 



2 m A 

E 3 

Í>2/v (z 

n 1 2 V 1 kí l ^ 

r i 


Figure P3.58 


SOLUTION: 

S. S tX>^>s ^ i>^SL -X & 



Au. (L’s = IWL 

v 4 r = x-z.'J 


¿Zk V 2 


úUt V s 


¿XA V* 


FVw 





V -~ v > v 2. “ ^ 1 2. x 1-0 ~0 

^Z. 

M^si K ^ v 3 -* * - ¿r, 

^ V V- =o 

^ ~l F ^ u 

=£,=Cv v* ^ E 


i z^- 


v* ■*■ 


C 


- 7-a ^4 


3 
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3.59 Find I 0 in the network in Fig. P3.59 using nodal analysis. 



SOLUTION: 


3. 5^ Fiid-- iA-v¿L,tX_ 





f r*A 


Au. Ü'S = 

\ , -V 5 

5.V x 4 " y 2 - ~ o 
T?¡ - V ^ ^ F-1 


¿Uc’ V^, 


V^i + V-v ^-M 3 . 2Xv 
H W TV v 




\fj. fVjL. h V| -V4 . - txiflo ' 1 r V^-Vi ^ V 3 -V f ^Va _ 




Ow. x; = V_v-Vjf 
'P-3 


NIt - 'I.2V 


V 4 - [,i»&v 


X* =r 2.8 8 


: A J 


o 
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3.60 Given the network in Fig. P3*60, we wish to deter- 

mine the power dissipated in the resistor 

(a) Is mesh or nodal analysis the most efficient 
approach? Why? 

(b) For a nodal anatysis, comment on the advantages of 
selecting node 1 as the reference node. Repeat for 
nodes 2, 3. and 4. 

(C) Based on your results in (b), write the node equations. 


<D R 2 



SOLUTION: 





tf S . 3 Vvcrw - fViJ ^ 

v^¿LÁ. 



J u> 

ko (Qa. cs- 




1 ~ 

^ O-tU Iü 

v í 



bt o ¿u. 4 - 


HjQ l ■ 

V f ^ U/iU 

w v t . 

2- - 

P txfc ^ t V 5 tW k Itj ^ 

¿>-f ¿Ljl. 

5 r n-^J.c 

2. OXtKA^Lájtl 

Lnj^r i tc l uJV<r 

W íitSLi 3 

tO svsfc ¿j[X_ r 
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3.61 In the circuit in Fig. P3.61, use Gaussian elimination to 
determine V () . 

(a) Would mesh or nodal analysis be the most efficient 
approach? Why? 

(b) If mesh analysis is used, are ¿iny supermeshes 
required? Write the mesh equations. If nodal analy- 
sis is used. are any supernodes required? If so, how 
many? Wh¿xt is the best location for the reference 
node and why? Write the node equations. 





SOLUTION: 


1.U *JL v» 

v-. 0 

H 7 VuD(í_t^_ j 2- ir&Ak-ziej/t- Sílu > o a 

S^jA- A-C? -ficr" X\uod¿- **> aJt 


b e tAnVt.. 


*é 


I íT- Li íT 
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3.62 Use mesh equations to find V 0 in the circuit in Fig. P3.62. 

2 kfl 4 kn 



SOLUTION: 


"5 - Ot-FV\_ t d"* !™ , ¿- l/<> . 



V, 


4Z*[^k. 856mV 


t k ' 2-\JL. E-^“AVtl 

L ~- r i Ix*- C 1 > *2- 

O" . ^2 ^-*■ 2 C ^*( ') 

3 
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3.63 Find V 0 in the network in Fig. P3.63 using mesh 
equations. p s v 


4 V 12 V 

—©—|—0— 1 — 

4 kfl 4 kíi 4 kfl 


Figure P3.63 


-O 

+ 

V 0 

-O 


SOLUTION: 



V D . 

CLU. 2 's - 4WÍL. 

+■ P’ i- 

P-1 + ft-i -r, y 2 - \í. 


-T 2_ - I . U 1 h'"', A 



3 
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3.64 Use mesh analysis to find V 0 in the circuit in Fig. P3.64. 


4 kfl 4 kfí 



SOLUTION: 
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3* (/ ^f" J-« pi 'i*JL V„ 



ÍT| P-j i- X v + (Ji £3 ^ \L~ O 


e., =i3- 

T 1,- 0.(,1 V c -* 1.3!>V 
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3.65 Use mesh analysis to find V 0 in the circuit in Fig. P3.65. 


4 kfl lOkfi 



SOLUTION: 


3. -íivuL 





= ?'kSL 

IpLjl fV' 

V Q - 

= L 


± 2 . - 


z$c i^. A 


V 0 - - o- S" V 


Q 
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3.66 Use mesh analysis to find V a in the network in 
Fig. P3.66. c S 


12 V 



3 kn 


2 kn 
6 kn 


Figure P3.66 


(T)2mA 



o 


SOLUTION: 


3.U, 




1- 







íj=3L-rL [2* *■ 


“ 2 A 

\Z- t:,f, .íc r ^e L 


3-1 - Z.L'l m. (K 


V*-- 
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3.67 Use loop analysis to find V 0 in the circuit in Fig. P3.67. 



SOLUTION: 





í, - -2-k-n- MWL 


r3. Pr\ f\ - X" ^ ~ X 


X 2 = " -ZPO y. A 


v, 


í» = X l £| + *- 

^ D ^ ^ 2.^1 

2 - 0^1 
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3.68 Use loop analysis to find V 0 in the network in Fig. P3.68. 

PSV 



Figure P3.68 


SOLUTION: 





X. - X x -- A 


_ ^4“ ¡\-SL - Z VjL 


^ 1 A 


y~v 0 - 


l V 
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3.69 Find l 0 in the network in Fig. P3.69 using mesh analysis. 

cs 


h 



4 mA 


SOLUTION: 







© 




(-, = Z Vji t¿ ■= 4kj¿ fj. LÍJl 
i; = x t 

= “ Z m A 
^ ^ ^ 4 n A 


í 1 -- XLj') ^3 Z.tT^A 

“ ^2- ísT m A 
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3.70 Use both nodal analysis and mesh analysis to find I a in 
the circuit in Fig. P3.70. 

6 mA 



4 kíi 


SOLUTION: 

f Uít "Ko (tíA. f tJI Tj 

¿ r*\ A. 





Hko. 


Ma J-aJL 



- C* M A, 


X — 

z í^v A 

¡Í XID' 7 + Z^lo 3 + V ÜL^I = 0 

F-i 

] X -= 

^ h4i-^ 

Vz -/É^ + v Vk 3 = axio -3 


" in 3 


X-3. = /| 

= z. í. 7^ rt 
XI ír - 0 . t, 7^V1 ^ 


•T",, -- U 2 . /f?7. 

Vz. ■=. - I 33 v 


xr & -= - 


3 
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3.71 Find I a in the network in Fig. P3.71 nsing loop analysis. 
Then solve the problem using MATLAB and compare 
your answers. c s 


6 kíl 



6 kíl 


o 


SOLUTION: 



u. Ar T 


<H_ V, ■= C V.JTL. 
^ A 

^ - L -5 


^,Ci e . 4 ^ 2^ - o 

t 4 P ^ ÍT ^ -310 *--» + - O 


"3 -— O . 4 vvi A | -O =- O - 


- - Jr ,T»— 


Ji, C e- t r Gl v 4- U 3 'J - 






L S xtt) J 
— I^ xio : 


^2- 'f" Jl-j í + ^ 


— X/ t 


L ^ 

Continued on the next page. 


- C, x r o 

- J 


— X | ¿j 
11^(0 3 


r -t-. 'f 

.t 


3=-z. 

OT, 


[ -;...-] 
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3 _ 71 .txt 

MATLAB WORTÍ 

Factor 1000 out of the resistance matrix. 


EDU» r=U8,-6,-6;-12,6,12;0,-0.001,0.0011 
r - 


18 . 000 Ü - 6.0000 - 6.0000 

- 12,0000 6.0000 12.0000 

0 -0.0010 0.0010 

EDU» v=[0;-6;0.0 0 51 

V = 

0 

- 6,0000 

0.0050 


EDU» 0.001*inv(r)*v 
ans = 


-0.0014 

-0.0046 

0.0004 
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3.72 


Find V 0 in the network in Fig. P3.72 using both mesh 
and nodal analysis. P s V 



SOLUTION: 








yv,_^,k. W,ci 



L - ^ -== ^ 2- lL/t_ 

- H L cJZ. 


X. ¡ - pv A 
- ^2.-3:,) pLj 4- 

° - 0-3 _ FzT) í. x 3~r 

V 0 - Wx- 3 

= I. n í ^ 

v o - C ■ » o V 




V. - l^Z-V 

¿~x.i W 1 =. - Vt >J „ 


v í-v í v.-ví. a -V 2 . __ 

W p-j 


Vo 0. § {, V 
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3.73 Use loop analysis to find I Q in the network in Fig. P3.73. 

cs 


1 kO 



SOLUTION: 



¿Ux. \ZU - VUJL 
^ 'L r-A 
- _r 3 - 4 r^A. 


iz-- £ ( J- i?- 2 .C-r ! -r*A 4- C -zr^, 


C - T"'^ P-«f- +- (X 3 -X" , i -3- (/Ty. ~ 


X- i 3 . t» 4 fv> /\ 


- I ■ (j 4 A 
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3.74 Find I Q in the circLtit in Fig. P3.74. 



4 kfl 


2 kO 


SOLUTION: 






■=■ 4 Vsu Q 5 = t Wl 

"^3 " - 2fv\A 

^ \nn A 


- e *. 

t: ( = -i-s>4k nz^ o 


TT^ - _\.Tr\A 
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3.7í Solve Problem 3.33 using loop analysis. 


SOLUTION: 




|Z. z * 4- % 

\r 

v„ V 0 ±. ( ¡¿^ 


*^4 ^■'3 ~ 2 m A 

l l ^2.'') ^ í2-^ — o 

^3 +■ é~7- "^V)^ 4 ~ “Tí 

/ 2- ” (^■'5 “ ^"0 "+ C^V “ ^ ^ 


4-Orv.A t. í 7 V 
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3.76 Solve Problem 3.34 using loop analysis. 


SOLUTION: 


3, 'A' F^Vít tL 





A ^ * \ Vjl £4 ^ 2 Ln 

í Zi^A \í 0 ^ X z E^- 


TT ( f 9-^ + [2- ~ o 

+-t c z - r O% - IZ 


•*-t - f- rn A 


f gV 
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3.7' Solve Problem 3.35 using loop analysis. 


SOLUTION: 




5 i j 



L> - ^-3 ^ 

-|Z_ - i- ^ ^ 

r 4 e 4 


&!* 7, = \La. 


T1 j = («s (v\ A 

^4 2^ = V 0 


Í-ií^ r T , 2- r* A" 
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3.78 Solve Problem 3.37 using loop analysis. 


SOLUTION: 


8 F ( VJL V 0 







t ^ '&r'lWL. 

f 

-L'i — T v ' f\ 

- (# = Éj c -I*) + í-tt C, - ] 

4 - + í2_ 



12- = 3=4** 
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3.7£ Solve Problem 3.40 using loop analysis. 


SOLUTION: 




K 






l¿,-=. ^ , ¿wxz 

~ lUl 

4^^, - — 2A 
- ±2. - 4^A 


■ — 

p, 

+ -^"7, t z + C t 

£, - 

Ur ( J=s'*>0 

+ t?s ( X-, f P-J Cx 

r¿ * 

V c 3 , 1- V, 


V, - 

3VE„ 


x r 

- 7-S7 ^ A 

\ \>- 7 ^7V 
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3.80 Solve Problem 3.43 using loop analysis. 


SOLUTION: 





0 = ?, - -£>) Ít v (t, - r^) Ef 

0 ' *5 + ÍFs -^ Z «. + (t-r -'-E^Es- 


¿LU i?-\ ■*■ I kíl 
í ^ — -T ^ - *4 /\ 

t: 2 r-- A 

^ *= ^-^4 


-ir - ^,E| + C r 3 - x O «^r *■ Ct,-^ E 3 
11 * ét, - r AE(. v r,. Ej 4- ia x (. (t^-3-Oí, 


X 


2- — 



A 


— J”. T'í'n^A 



-5.47 
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3.81 Use MATLAB to find the mesh currents in the network 
inFig. P3.81. cs 


2 kO 



SOLUTION: 



? 1 = fc* =**•■* ^ '*Sl- 

3L a - Zr>. A 


c = ^ v p.* 




' ■ 2l " “^ 2 - -j ■*“ C^-a. “ ^ (j^z. — 3: ( ) g. 2_ 

f 2 = +- £*- 2^ 

| ►! j4r>'/v>, ( 



a 

1 O o O 

” 1 OoO 

. 71 

~X, " 


c 

I * o 

~~ ^ÜÜO 

" í Ü^TD 

^ £¡OÓ 

o / 1 



i 0 

f - l tríT& 

/üzn> 

o 

- 2-04 & 


1 ^ 

j ~ 

“ 

0 

a 

O 1 

-/<n¡ro 

¿ÚC ° [ j 


1 

ÍZ 

L i 

o 

o 

O 

O J ' 


1 

_ ¿Xí _ 
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3_8 1.txt 

MATLAB WORK 
r*í = v 
EDU* 


r=[-2000,0,3000, 
OOflp 0,0,0,0] 

-10 0 0,0; 0, 

-2000,-1000,4000, 

-IOOOj-IOOOj 

r5000,0,-2000,0:0,0,0,-1000,20 

-2000 

Q 

3 Q0Q 

-1000 

0 

0 

-2000 

-1000 

4Q00 

-1000 

-1000 

5000 

0 

-2000 

0 

0 

0 

0 

-1000 

2000 

1 

0 

0 

0 

0 


EDU» v= [6;Q;-12;12; 0.002] 


v - 

6,0000 

Q 

- 12.0000 
12 * 0000 
0.0020 


EDU» i=1000*lnv(rí*v 


2.0000 

-1.0986 

4.0845 

2.2535 

7*1268 
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3.82 Write mesh equations for the circuit in Fig. P3.82 using 
the assigned currents. 


2 A 



Figure P3.82 
SOLUTION: 


■3.8Z Li r :U 





Vjt - (^3 5 


© ©3 “ 2 A 

^ VT* a 

CD " r, - Z.rx, 

(?) +- = 
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3.83 Use mesh analysis to find V 0 in the circuit in Fig. P3.83. 

PS V 



SOLUTION: 


3. 81 HvJt v„ 


Ü />1 


1 


i^U!> 




6v 



T 




* V’- 



>ía- n, e, 


£f - x, v- (T~l-S + f-r + 

¿ - X, í-f-L L Ptu t: H (4 El"22>0 


^"Z- - " 
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3.84 Find V 0 in the circuit in Fig. P3.84 using mesh analysis. 

cs 



SOLUTION: 





v ü - 


2 Q *o r v - x (£| + (L^ 

t - x ^i 


* 3 ^A 
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3.85 Use loop analysis to find V 0 in the network in Fig. P3.85. 


I x 4 kíl 



Figure P3.85 



SOLUTION: 


^ 'hnX'V* 



R 1 V, -¿¡í/L 

U .-e, 


x, t, + ■%. +ii e, = u. 2 J^-x 2 -i, 


^2 - 3/í* A 
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3.86 Use loop analysis to find V 0 in the circuit in Fig. P3.86. 

2 kíl 2 kft 



SOLUTION: 


T. 








^=2.Ui ily^Oul 

V oi 


— il = x., ^ * xi,f > 2 v í^e. 


•2- * 'I.Tl*' 


V 0 T 3^ M 
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3.87 Use both nodal analysis and mesh analysis to find V 0 in 
the circuit in Fig. P3.87. 



Figure P3.87 

SOLUTION: 


■í. . *-> 



\ . t, i-JL V 0 . 

= 12. L a_ s-Líl 



= (? H ~UÍSL 


v x + 

o - *■ CFz J^-2- v Cjá,- 3 ^ É 3 

V y (?3 

V& ‘ ^-3 ^ 4 - 




V ■ - =■ 

v x - v z 

^ 1 1 6 s v lo ^ 5 =0 

^ +- F ^ 

IZ -5 


— ^ 3 : — 1 2 _ ^ A- 



v u ^ w ^ 
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3.88 Using mesh analysis, find V 0 in the circuit in Fig. P3.88. 



SOLUTION: 

l. B 4 4 í 

4Z. 



I c 1 a kf ~ 4 'c-TL C- 7. = 

V,- E, [i,-^ 

4 1 - L l 




Vt ^ 2a X, 


C ^ ^ (í 3 tvn A 


_ X. 


Atiotj 


O 


*hh* tTi'TMi* ÜOj-X^ 


X, - 


3 rv,A 


. 


^ - I7V 
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3.89 Find V a in the network in Fig. P3.89. 


P S V 



SOLUTION: 



(Z-V - 

y* ~ x, vf > 

l üüú * 


- - 3 L Z ?-S 


*- 3^ iu* »- iL Y ... - TcL': t-s- v ( 


^ o — ^"2, E-^. 


^z, - - 


V*- v 
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3.90 Solve Problem 3.54 using loop analysis. 


SOLUTION: 





V » 


-u.-- x H i^-t Lr^-r^^ 
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3.91 Solve Problem 3.55 using loop analysis. 


SOLUTION: 




\J 


t> u/i l 


"8 




f 




^ - £s- - l Wl 
— zt — z ^ A. 

Ví - ^ ÍT 

v * = ^r z 


0 -- ^ ¡U <- <F> <)e, v- (í -IV) e x 


l 2 - - e. t +- e-t + Xí t 


T* ~ ?. 'S r« A 


2 ,ÍV 
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3.92 Solve Problem 3.56 using loop analysis. 


SOLUTION: 

lAz L¿V 0 




*U. 



f 7V 


n, 




É,- - í,- ^ - IUL 

^5"“ ^U/L 

í A 


t2.v 0 : I,í, + r 7 _ ii ? 
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3.93 Solve Problem 3.57 using loop analysis. 


SOLUTION: 



^ - P-j - 2-kjL 

''d = 

H x = 4 fr\A, 


a ( e, 4 (r t -V) o v «-C r q-'OU 


iz - 

” IT - (fi -*T) Ii- C p-j 

D - 4- (X^- P-j 4- _r j) V-J 

O - X, e s + (x t -4) (t*. + {*=(.-*?) *i 



Soo^ A 


= oxV 
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3.94 Solve Problem 3.58 using loop analysis. 


SOLUTION: 





AK íb « IVjI 

4- í_j ^ Zrvi A 
TV-x* , ZX^ 

^U-Xj 


d- x,e, -t-ér, -r t '> « 3 t e z ír ; 

zv^ * - r f ) ¡tf + (T-¿ -í)£, v* = 3: t í? 7 

- ? v * = Xj ^ + (i ? - r¿ ) K r 

12 - ■= (^i. Py * ¿¿ £ n 
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3.95 Solve Problem 3.59 using loop analysis. 


SOLUTION: 


llikík 



Mk Z'i - \ W/l 

=_ ™ ¿ rn A, 

Xy : - -T- 

X - -T^ 

-2 v x * (r* £* + fo. -x r )V y a r t í 7 

- 'í- = ^ 2» + (f, - =V) 72j 

^ -v) Zi 

« - £s - r ^) A. + &-A) A ^ -R * 7 


~ - 2 . 
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3.96 Use mesh analysis to determine the power delivered by 
the independent 3-V source in the network in Fig. P3.96. 



SOLUTION: 







^ X — í* o <3 T1 


3 - 3oa -XjT' 1 ) ^{»0 0 


-3 - I o b X, 


“ —-a " ‘ É tUUT< v 'A 


^ -3 

^ 3 X 

3 V 3 V 


?^-= WOr^W 
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3.97 


SOLUTION 

“í.n 


Use mesh analysis to find the power delivered by the 
current-controlled voltage source in the circuit in 
Fig. P3.97. 



6 Ll 


Ix 
1 íl 





4 -W^ Lr-b\V^íL 


^ - 3 - v 

^ y " 4 


lsI >- =% + 

+ U 3 T^ 


-3tf — Z A 

F 

c cvs 


- i a i r ^ u 

(^sx^rj ^ is x s 


c ví S = 3ovJ 
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3FE-1 Find V 0 in the circuit in Fig. 3PFE-1. 


V x 



SOLUTION 


3FE-\ 



zr l+ (r r l^ 

. z U r 

ÍUu^: X , - TSA , Tj ^ \. BA 
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3FE-2 Determine the power dissipated in the 6-ohm resistor 


in the network in Fig. 3PFE-2. 


4ft V, 


12 V 


© 


6Í1 


<b. 


12 íl 




2/1 





Figure 3PFE-2 


SOLUTION 


3pe-T- w 



IZ.ÍL 


r, - jv, - W") /4 


v - l£V 




f + zl, 

c* a ” 4 ' 


v z - 

•L* 


PUL = ' 3TW 
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3FE-3 Find the current I x in the 4-ohm resistor in the circuit 
in Fig. 3PFE-3. CS 




SOLUTION 





X> - 

-'Xi ^ z 


'2 - ^4-^ + í-^i 

/Wd ^ : x 2 , H. 4A ; H ^ ,, - l L A 
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3FE-4 Determine the voltage V Q in the circuit in Fig. 3PFE-4. 



SOLUTION 


Fíhjv^ 


iw 

■Q- 


ArJl 
— 1 Wr—- 


Q 3 zsl n 3 4 



\Z * ‘ii; v a.(_n -x^ 


^ .. o. 


T. * -x. 


v„ 


? t\ 


= Xj-X, 

4X, + 4X 4 1- M-r, I IX 

- -3. 
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41 An amplifier has a gain of 15 and the input waveform 
shown in Fig. P4.1. Draw the output waveform. 


An(mv) 



SOLUTION: 
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4,2 An amplifier has a gain of -5 ancl the output waveform 
shown in Fig. P4.2. Sketch the input waveform. 



SOLUTION: 
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4.3 An op-amp base amplifier has suppiy voltages of ±5 V 
and a gain of 20. 

(a) Sketch the input waveform from the output waveform 
in Fig. P4.3. 

(b) Double the amplitude of your results in (a) and 
sketeh the new output waveform. 


v 0 (y) 



SOLUTION: 
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4.4 For an ideal op-amp, the voltage gain and input resistance 
are infinite while the output resistance is zero. What are the 
consequences for 

(a) the op-amp’s input voltage? 

(b) the op-amp’s input currents? 

(c) the op-amp’s output current? 


SOLUTION: 

S' n C£. ¡-¿ iwViw W ^ tírv \VyuV vl oV g-£ro 

Cí^-k ■procUxtx <5L Í'ÍwcVé. OuV^uf ‘VüWlayL , 


jjS Sivtce R-, h = } 'Vvo i UpüV c, 0 ({4pk ~Pl 

o 


0u0% 


c I K. 




S i yi k-out * o } 4"kx. ouVp^t Cvrr-cixk í ^ 

1 ov-l^ C,y n¿L i circuiVv-^ 
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Revisit your answers in Probiem 4.4 under the following 
nonideal scenarios. 

(a) R m = oo, R out = 0, A 0 ^ oo. 

(b) R ln = oo, R out > 0, A 0 = oo. 

(c) R m # oo, i? out = 0, = oo. 


SOLUTION: 


0 


S í n ce 

~ GD y 

\-TOoT — 0 ^ 

l /K = O 

$\ V\ 

l our z 


t\ 0 t , 


S »6t. 


l | VT ^ O 

5 í 

Ao - <?°) 

y), ^ O 

5 1 K CíL 

Cqot >0 ) 

1 0 u Í 

2 

" our 





1o«4An 

4 1 



Ao = o ¿3 

J 

^¡h “O 


S v hcc. 


= ^ ; -/rík 



¿j'k - C9 CruJ.^j 


Sr h cc. 

U *- o 

^ o o T ¿yi/y 

h 
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4»8 Revisit the exact analysis of the inverting configuration in 

Section 4.3. 

(a) Find an expression for the gain if R m = oo, R om = 0, 
A 0 A oo. 

(b) Piot the ratio of the gain in (a) to the ideal gain versus 
A 0 for 1 < A 0 < 1000 for an ideai gain of —10. 

(c) From your plot, does the actual gain approach the 
ideal value as A 0 increases or decreases? 

(d) From your plot, what is the minimum value of A 0 if 
the actual gain is within 5% of the ideal case? 


SOLUTION: 

F/m sx-3 7v H 3 


n), 


- Hv 


Rv 



^s 
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4- J_ 4 
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^A 
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jL ( Ao 

fz. 


t X 


i +. (i 


t 






- 


l + i; C i -> 


4títp;//li^^ 


ioir 



- / o 
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A , » a- ’Do ~ l'O 
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^ . i 
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4.7 Revisit the exact anaiysis of the inverting amplifier in 
Section 4.3. 

(a) Find an expression for the voltage gain if R m =£ oo, 
R oin = 0, A 0 A oo. 

(b) For R 2 = 27 kfl and R { = 3 kO, plot the ratio of the 
actual gain to the ideal gain for A 0 = 1000 and 

1 kfl < R m < 100 kfl. 

(c) From your piot, does the ratio approach unity as R- m 
increases or decreases? 

(d) From your piot in (b), what is the minimum value of 
R m if the gain ratio is to be at least 0.98? 


SOLUTION 

0 




U- 5 




Frv & 






JL 

H 


( 4 . AoN 
1 U u ) 


i 


•> ~> -i- 
Iv fl-. 


-t- 
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4.8 An op-amp based amplifier has ±18 V supplies and a gain 
of-80. Over what input range is the amplifier iinear? 


SOLUTION: 




ó 






A r - 8 cD 
6íia. 

Du-fi- U) írv±|?tdr Awfs 5 l^ 0 l~ 15 V 

<~ \x> 


Diux ¿ Vo 
- 8o 


Díwjí: 0.ZZ5V 
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4.9 Determine the gain of the amplifier in Fig. P4.9. What is 



Figure P4.9 
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4.10 For the amplifier in Fig. P4.10, find the gain and I 0 1 
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,11 Using the ideal op-amp assumptions, determine the 
values of V 0 and l { in Fig. P4.11. 



Figure P4.11 


O V 


o 


SOLUTION: 

'nov\ - , 

|\ ^ V 0 ~ l\v 1(0 


Vo = iv u 
V|í>i S-i 


V 0 -= IZW 


S(Vnüü ?-^ 3 fíU^o TrUoA 
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4.12 Using the ideal op-amp assumptions, determine I u / 2 , 
and / 3 in Fig. P4.12. R|1 
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4.13 In a useful application, the amplifier drives a load. The 
circuit in Fig. P4.13 models this scenario. 

(a) Sketch the gain Vj V s for 10 fl < R¡ < oo. 

(b) Sketch 1 0 for 10 íl < R L < oo if = 0.1 V. 

(c) Repeat(b) ifV s = 1.0 V. 

(d) What is the minimum value of R L if \I 0 \ must be less 
than 100 mA for \V S \ < 0.5 V? 

(e) What is the current I s if R L is 100 íí? Repeat for 
R l = 10 kfl. 
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4.14 Repeat Problem 4.13 for the circuit in Fig. P4.14. 



Figure P4.14 


SOLUTION: 

ah \fo- ~ í2¿ -/v { s 

i; ■*= 1 1 i"^ v* + vo 

X 
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4,15 The op-amp in the amplifier in Fig. P4.15 operates with 
±15 V supplies and can output no more than 200 mA. 
What is the maximum gain allowable for the amplifier if 
the maximum value of V s is 1 V? 



R { + R 2 = 10 kO 


SOLUTION: 






X e ^ v. 
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4 . 16 For the amplifier in Fig. P4.16, the maximum valiie of V s 
is 2 V and the op-amp can deliver no more than 100 mA. 

(a) If ±10 V supplies are used, what is the maximum 
allowable value of i? 2 ? 

(b) Repeat for ±3 V supplies. 

(c) Discuss the impact of the supplies on the maximum 
allowable gain. 



R l = 10 kO 
R\ = 100 kO 


SOLUTION: 


Frr V s " 2M } 7 0 - 2 f loV 

1 ----—I £-1 . 

.... _ _ _ .V 


O - 'i’S. 


S+ 2 ?r 
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¿ ^o'- 2± 
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lo / 4 // i l ° 5 +■ 
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- J2o .J¡*± 
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4 » 17 For the circuit in Fig. P4.17, |^S ¥ 

(a) find V 0 in terms of V x and V 2 . 

(b) IfV, = 2 Vand V 2 = 6V,findV 0 . 

(c) If the op-amp supplies are ±12 V, and V x = 4 V, 
what is the allowable range of V 2 ? 



SOLUTION: 


S) Y-CL ak 

'VV _ V t 4 


(, ^ =. \J ^ 





T) z 



TJ 0 - 4M\ 


lo'i V 0 = 4 L"£) - [a 



Ó¡ V 0 - V L 1 1 \zV 


4V ír ír Z 8 V 
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4.18 Find V a in the circuit in Fig. P4.18 assuming the op-amp 
is ideal. 


I¿L 



SOLUTION: 


\ WÜJtr 




Y 


o 





V 0 r - 5 V 
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4.19 The network in Fig. P4.19 is a eurrent-to-voltage converter 
or transconductance amplifier. Find vj i s for this network. 


1 ü 



SOLUTION: 

\CC L ¿of tS- \k--pjV • i< - ó - v 0 

R 


t3 0 _ £ 

17 
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4.20 Calculate tlie transfer funetion ij for the network 
shown in Fig. P4.20. 



SOLUTION: 

\tCL aF '\J- •• U i _ _ \J j 

Fi “TT 

yp . | + ftr c_ f-x 

T, ' ¿r 


! d = M Q _ 

't 


Í2. U- 
4 = 
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4.21 Determine the relationship between v x and L in the 
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4*22 Find V 0 in the network in Fig. P4.22 and explain what 
effect R { has on the output. 


ion 



SOLUTION: 

‘S i*ct 1,^-0 cJuA- e>j> j Vb l-h-yi ¿ccr&ví fíj ~'o ¿wL 

^ + (<■ crk D\f cus U><XL . l^ruM ía ^ I 

h'rfK. 

v o - -*■ / *»/o -> 


V. r - /„V 


t, ¿k jCLl UauúJ: cjc ¿JjL ! 
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4.23 Determine the expression for v 0 in the network in 
Fig. P4.23. 



Figure P4.23 


SOLUTION: 


\<Cl ¿Jc nj- Tyu'• 
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,24 Show that the output of the circuit in Fig. P4.24 is 





\¿a ¿Vi- ^ m, -vx = v,--v x 

P-3 
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Figure P4.25 
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4.26 Find the voltage gain of the op-amp circuit shown in 
Fig. P4.26. 



Figure P4.26 


SOLUTION: 

Tboo 5rep So IoTcK' 


í) F;»jl Ví./vi 

z') F¡ n£ L Vo /v-z. 
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p ¿bn í i ¿ 
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i v z = 
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V i 
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]k =r I +- c z 5 

Uz 
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7 For the circuit in Fig. 4.27 find the value of R { that 
produces a voitage gain of 10. 



SOLUTION: 


ÍMTVv - 1 w 


ÍW *. 


V %> \ X~ ^ ^ :r 1 “F 1 J X ÍÓ 

T 1 T| ”P7 


pR| - z-W, 
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4,28 Determine the relationship between v 0 and v m in the 
circuit in Fig. P4.28. 



SOLUTION: 


Ttvo 5 lu'h'px ■ 


‘ ) 


IajV 


v,/w- 

^o/V, 


VíK = X, 


/ - T t /2 2 r=) J/, = 



l/i^ 


¿z- ÍL bú-M L 

h¿n- íwMyhks^ u^j (-<jUA. 

njo | 

-h if: 

Vi ' 
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4.29 In the network in Fig. P4.29 derive the expression for v 0 



Figure P4.29 
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4,32 Determine the expression for the output voltage, v 0 , of 
the inverting summer circuit shown in Fig. P4.32. 


Rl Rf 



SOLUTION: 

C V ¿tf N/ _ i 
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4.33 Determine the output voltage, v 0 , of the noninverting 


averaging circuit shown in Fig. P4.33. 



Ri 



SOLUTION: 


tCl 3l + iwJ-; AJ, V _ 0 

1 V\ !Z 3 


ICOL eJt T \^k' ^ Y ~ ^ o ( tx 

* r~> 'D 


CV?- T-x 
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£ TJx , 



-- ~ri 

1/ 0 - / K-X+- tp \ 

Lz,?-5 AJ| + L1T3 M^-V P-i ¿2_ U S 


V 1Z<r ) 
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4,34 Find the input/output relationship for the current 
amplifier shown in Fig. P4.34. 



Figure P4.34 


SOLUTION: UCL ¿ut 4/- >' uj I í>r ay> . 

Vp = - Kp í((t> 




kJL 


V, 
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4L35 Find V 0 in the circuit in Fig. P4.35. P S¥ 


80 kü 



SOLUTION: 

* tl ** ^ '■ -f* + *- í*. « o ^ " " Í2 (*) - *s v- 

ó • tz. r 3 ^ 

4. _ £> 

~JV 

uT 'i U_ 

TJx ~ — 4o - ZV^ i T * = i -5 'lf ci 



L¿i_ fcC Jj Oj ¿ ff|? j^> 


'Uo 
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£1 J *UV/\ K Vx 


V 0 = - lUSV I 
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4.36 Find v 0 in the circuit in Fig. P4.36. 


Ri 



SOLUTION: 

— Vv- tuVo VuSVx - v clA\&^ '■ 
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n, 




12, 


r¿ t 


c, 


nx 



http://librosysolucionarios.net 




Chapter Four: Operational Amplifiers 


297 


4.37 Find the expression for v 0 in the differential ampiifier 


circuit shown in Fig. P4.37. 



R f 



SOLUTION: 




AJy - ' U_ \J, -'IT Z 


Y-Cc hi- tnpjjnf'- 7l . 7ü + Uo 

J I 2 , íc, Y F ' 
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4.38 Find v 0 in the circuit in Fig. P4.38. PS¥ 


«2 Rs 



SOLUTION: 

\U L T- + . ^x. -o 'U * = 

\<CL ük V % KoMJ Dy \) x 'D )l -\) 0 

H “IhT 
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4.39 Find the output voltage, v 0 , in the circuit in Fig. P4.39. 



SOLUTION: 


\CC L- 'U~— a-j erp 1 • 

^ V* -» /j + ^ L ) - ^ z iT 

C 2 t¡ l E, z 

¡CCL ¿k MZ 

~H r sr ^ 1 e -,) X ' 
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KCL ir; ir^ ? ; 

^ f ^ (9 ^ 1 +■ ^ "Vp^) * ^ x Es 
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4.40 The electronic ammeter in Exampie 4.9 has been modified 
and is shown in Fig. P4.40. The selector switch allows the 
user to change the range of the meter. Using values for R { 
and R 2 from Example 4.9, find the values of R A and R B 
that will y ield a 10-V output when the current being 
measured is 100 mA and 10 mA, respectively. 



SOLUTION: 

0i¡> My ÍV\ rvon - : 

Uy - 1 = °- 1 £4 

Vo~ / o r / q [O. ¡ =. ~ l o 


Vd - Vy 




loV^ 


P'fr ^ /o _TL 


^ v = - 0.01 Cg, 

II 0 - I 0 ' 1 O [ 0 • 0! _ lo 

lo 


iLg - looíl 

L__I_ 
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4.41 Given a box of IQ-kíl resistors and an op-amp, design a 
circuit that will have an output voltage of 



SOLUTION: 

S 5 íp^ ca' —. \j ^ <| \j ^ VoVV- 

rV4/-fiu¿ ■> 5i 6u(v\aw í>¡ 11 S'u ffi tx. • 




S'Lrv 
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4.42 Design an op-amp circuit that has a gain of-50 using 
resistors no smaller than 1 kíL 
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Design a two-stage op-amp network that has a gain 
of —50,000 while drawing no current into its input 
terminal. Use no resistors smaller than 1 kíl. 



_ i - H w _ „ A h jZz.'N 

^ T, My fc, " fU, \ / 
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4,44 Design an op-amp circuit that has the following 
input/output relationship: 

V 0 = -5 V x + 0.5 y 2 

SOLUTION: “ 

í\ ín KyjL. tq? UrioL ¿¿o ío~c u/u_ + £ ~ 
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P'-Vfc, - 
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CjL^rtTs IX- 
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^•+e> 
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5 A voltage waveform with a maximum value of 
200 mV must be amplified to a maximum of 10 V 
and inverted. However, the circuit that produces the 
waveform can provide no more than 100 pA. Design 
the required amplifier. 


ts 


SOLUTION: 

^JLa.k Vü uüojl 5 f ¿uyia ■ noK- ¡ {b 


^ ¿L\ IAw — — |t? _ — 5T) 
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4.4S An amplifier with a gain of tt ± 1% is needed. Using 
resistor values from Tabie 2.1, design the amplifier. 
Use as few resistors as possible. 


SOLUTION: f~crY~ po n> / ^ 
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4.47 Design an op-amp-based circuit to produce the function 

V (} = 5 Vi — 4 V 2 

SOLUTION: 

'T° ~t~ f ~ ¿uLlrvy-s } l + í - I ^«4, 
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4.48 Design an op-amp-based circuit to produce the function 

v 0 = 5 y, - 7 y 2 


SOLUTION: 
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4.49 Show that the circuit in Fig. P4.49 can produce the output 

V 0 = K X V { - K 2 V 2 



V 2 


Figure P4.49 

SOLUTION: 
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4,50 A 170°C maximum temperature digester is used in a 
paper mill to process wood chips that w ill eventually 
become paper. As shown in Fig. P4.50a, three 
electronic thermometers are placed along its length. 

Each thermometer outputs 0 V at 0°C, and the voltage 
changes 25 mV/°C. We wili use the average of the three 
thermometer voltages to find an aggregate digester 
temperature. Furthermore, 1 volt should appear at V 0 íbr 
every 10°C of average temperature. Design such an 
averaging circuit using the op-arnp configuration shown 
in Fig. 4.50b if the final output voltage must be positive. 


Paper mill digester 




V x - - V | F M.V y-j"1 t M 0 

LL < h. -f% J Xk 


~ LüL 1 ¿Lmc ^ £4 _ U. _ ± 

1Z. t-L J TZ, ~ " 3 

V o h>. í V l + ^Jl) l/ a.T¡ = io°C , L\/. = o.zsy t aV , IV 

th L T J 

— ■= ht (h 11 -i 
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4.51 A 0.1 -Í2 shunt resistor is used to measure current in a 
fuel-cell circuit. The voltage drop across the shunt 
resistor is to be used to measure the current in the circuit. 
The maximum current is 20 A. Design the network 
shown in Fig. P4.51 so that a voltmeter attached to the 
output will read 0 volts when the current is 0 A and 20 V 
when the current is 20 A. Be careful not to load the shunt 
resistor, since loading will cause an inaccurate reading. 



SOLUTION: 

uWv * (o.>)r L « zv ¿znj V 0 - Zo\t . 

hl'é'Z ^ ^ 1 fh k> / K-=^> Hsq k - / h U-^-r h 



ü Vo 


Vr 


f íi = lO 
Z, 
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4.52 Wood pulp is used to make paper in a paper miJJ. 

The amount of lignin present in pulp is called the kappa 
number. A very sophisticated instmment is used to 
measure lcappa, and tlie output of this instmment ranges 
from 1 to 5 volts, where 1 volt represents a kappa 
number of 12 and 5 volts represents a kappa number of 
20. The pulp mill operator has asked to have a kappa 
meter installed on his console. Design a circuit that will 
employ as input the 1- to 5-volt signal and output the 
kappa number. An electronics engineer in the plant has 
suggested the circuit shown in Fig. P4.52. 



SOLUTION: 

\< C\- oüc V (: 2.4-V' = ^ V, _ 

k| L-3 

WUV 1<: VI - Vm _ ^Vz 

^ ; \Jx- A ^ £3.^*2 V s 
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-* 

--4 

® ^3 = - ^5 •=- ¿Jn¿2 

K¡ ~ l I^JL . 1= (¡r* ‘ ^ /'a. t¿0[_ ¿g' s 

@ v* •- 

V i - 2 V K - V t. 


@ L '• 

24 t = v, (ze v v z) 

-M¿í2 v 

M i i 

J = 24 ^ + v s 

$ C Z P¡*- íL 

V 

3^} •v z]¿. 

3 2-! + 2e - 

Ms^ 

N/ ~ b -V- tvv \/«* 



Ckk S s ■» IV^ \/ k = 12 V 

íKf V* = 6V , V^ZoV. 


m = A’VW _ 2-0-12 b ' lO 

k'J'Z, £ — l 


\Jul - l o i Z Vj ^ J^L_ + v 

3 £\ *■??- 3 t\ + *£. : 

< <.\.eh> s 

t -' -7- sU-rz. | A = 3-71 


¿^f- - ) k-JL -^> t-¡ - 7-1 4 k-TL 


uM¡s ■ J2, - 

i kOL t->-- 2-71 UL 


C-Mvsc : 

: ^2. - ~ ^4 ~ ¡¿T - 

7.S-LT2- 
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4.53 An operator in a chemical plant would like to have a set 
of indicator lights that indicate when a certain chemical 
flow is between certain specifíc values. The operator 
wants a RED light to indicate a flow of at least 10 GPM 


(gailons per minute), RED and YELLOW lights to 
indicate a flow of 60 GPM, and RED, YELLOW, and 
GREEN lights to indicate a flow rate of 80 GPM. The 
4-20 mA flow meter instrument outputs 4 mA when the 
flow is zero and 20 mA when the flow rate is 100 GPM. 

An experienced engineer has suggested the 
circuit shown in Fig. P4.53. The 4-20 mA flow meter 
and 250 ñ resistor provide a 1-5 V signal, which serves 
as one input for the three comparators. The light bulbs 
will tum on when the negative input to a eomparator is 
higher than the positive input. Using this network, design 
a circuit that will satisfy the operator’s requirements. 


Sü 



SOLUTION: _ 

P€5iVe V. = 
M 


33 ^ = m C-f-loS) E b 
A-V (Uto - XO ¿¡Pfn 



3 fl D g ~ 

8 c 




4 m l\ - 

TVv ( cT) ¥ h 


=£> 

b-- 

4-fn A. 


Z'Qm (V - 

rv ( i -V- 

b 


m - 

0.16 m A/ ¿>p{Y\ 

X - 

\ L . % A 

4 

Vs 

- 25Í)X S r 

¿J-zV 

Oo o o Sc 

^2 l VfL 



' l 

|c/L 
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S \ifvv- ^ aJc ^Un-j ■» 6 o 4 Pcn , » <3- 6 r* A Ani V$ = 3 - 4 V 

¡W V, = 3.4V x l£¿*fc. CI^l_ -*» |Z- 3 = 2-^3 k^L 


E-ini(fy f &J- f'UiM ~ n> £fp(h, J¡ s 5.¿r mA V s = ' • V'l/ 

Av \¿= I. fV = <z £<,= llcJl ^ £ r = 1. 5-7ÍOX 

É(, ^ 


C lUfr^<P* 

2 2 = «4 -- = \\<-Jl 

oj( ~¿A /^Cj 

(l* 5 \-%LVJL 
{L^ - 2- S3> Vl_ 


(2-c, »- 1. 5 ~) UJL 
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4,54 An industrial plant has a requirement for a circuit that 
uses as input the temperature of a vessel and outputs a 
voltage proportional to the vessel’s temperature. The 
vesseTs temperature ranges from 0°C to 500°C, and the 
corresponding output of the circuit should range from 0 
to 12 V. A RTD (resistive thermal device), which is a 
linear device whose resistance changes with temperature 
according to the plot in Fig. P4.54a, is availabie. The 
problem then is to use this RTD to design a circuit that 
employs this device as an input and produces a 0- to 
12-V signal at the output, where 0 V corresponds to 0°C 
and 12 V corresponds to 500°C. An engineer familiar 
with this probiem suggests the use of the circuit shown 
in Fig. P4.54b in which the RTD bridge circuit provides 
the input to a standard instrumentation amplifier. 
Determine the component values in this network needed 
to satisfy the design requirements. 

SOLUTION: 7 " " , . ~ 7 ~ 

r¿A ájhfkiLf* U+r T/, ; V z , % T 

\CCL cJc TTD ■ I tAü - C-prVD = Ui (t, t ÍA77C) 

// -n. 

V| - ri-'V-y-T'b /-V Tfrro/ 

|66L L: \¡ x+ -. Vi - (Z 

ít) ■ l m -- kf,rv¿r 

r^O ft-Zrro - *= / ¿rz> 

f r~ 5¿>o' C t g^-pr, = /ffOOS~l - ¡ OO -I- (S2ro) 

~ /• SZ- /° C =9 — 1 o o -v T 
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L eA £, 


- loC-TL C An *-rb¡brj£^ 

bc/t 

cZunbío 

/i&u> ^ 

12 - T, r 

'* i ^ T_ = 

1 t- Víoo 

<o V 

<*■ v^./ 



íx-T- /- ¿| \asd ¿Lt- • 




Vo-'Ü, 

, Uí 'TJt 

t Yi 

-l)x 










KtL M 


íÜC 

R-5- 

-fcf 

kojLt- *’ 


Dy-'Mi 

t 'íi 


0J2. 




P<t 


*s 

Í2* 




L^X 

É*- 

E s - 

)o UJL 

A u. 

\>! V A t'Xj/) 

D Q r 

í a. +• 

?± V, 

- Uz. 


- 

í A] y - T^Zf JLf/ 



V 




V 


y.\ 

U 0 S z(ü, -njJ) ( JV J5 J 

^íj / 

ft uJr f 'D | = 12 / 1 0 0 jV / (L> o\ u-t- se> / , /^w^” 'V/ ]) 

\ -t-T / ' 

Uo -* Z4 / tT _ jl') ( J -H JLf-í^ 

^ 2¿ns t-T z / ?<* ' 

A¿ T- O’L , . ¿íf ( f- = OV 

A t r- 5*>‘¿ , ^ Z4( 1 ^-X)(h £*). uv 

prr/T^ n 

K-i -[¡jojl F. ¿ {~i L r-lol¿jz 
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1 Given the summing amplifier shown in Fig. 4PFE-1 


select the values of R 2 that will produce an output 
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4FE-2 Determine the output voitage V 0 of the summing 
op-amp circuit shown in Fig. 4PFE-2. 

18 kfi 
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,1 Find I 0 in the circuit in Fig. P5.1 using linearity and the 
assumption that I 0 = 1 mA. © s 



SOLUTION: 

V | - ( 4ooo -f Zoo A ~ ¿V 

^2=^, = 2 ■ 5rr-> A 

1 » c> 

4^oo 


V 


2 r 

4 Doo 

+V . 


ii 

A 

Vz 



1 to X.D 3 

T^vfc 

% 

& c 


=: I 6?\/ 


3.5rv> A 


J p = /o'Y 

( 7. O/o' 3 


J/vi A'. 

. / . /V ff>A 


Ig - /• A- 
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5,2 Find V 0 in the network in Fig. P5.2 using linearity and the 
assumption that F 0 = 1 V. 



Figure P5.2 


SOLUTION: 

V v 0 -- iv } 

+ 3 = 

= Vo 

3o¿>o 



v 4 - 

( l o oo ^ ■= 

2 V 

+Z. = V 4 _ 
3¿>oo 

. + ■ v 4 

é 000 

• +. '^3 ~ 4 ~ A 

d 


3 OOO F 

= 




F ' 

=■ , 

/ Q A 

3 

v s = 

: 3&OoXj 

t "^2 5 


5 A d-ÍuííXÍq - 

1 sv . 

So 
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5.3 Find I a in the network in Fig. P5.3 using linearity and the 
assumption that I 0 = 1 mA. P$¥ 



Figure P5.3 
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.4 Find 4 in the network in Fig. P5.4 using linearity and 
the assumption that I 0 = 1 mA. 



2 kO 


SOLUTION: 


-L£ 1l d - / m A, V¡ = 4ooo X¿, - 4\/ 


v 


+- VjL— 4-^ = 


'Zoao - 4-000 


Y 2. - t:, +• V ¡ r | 2-V X 5 = Vz + - 10 m A 

} IZrnA . 

lo'* 


I Z V I 


° xri, 


— T> 


Iq - IT|»A 
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J In the network in Fig. P5.5, finci I Q using superposition. £ s 


6 kO 6 kO 



SOLUTION: 







4 


¿Lsij 


) L<*A 



t: 5 




0 o 


' oao 


I - 2 m 


0 ■ i-m Pt 



0 ^ 2 . — ooo//LOoó^ Y Caoi 

~ ^abofl 


^Z. 




-k?z. " " C vi 


-s 




3ii = 


2 "t ¿oOO 

3. Ca'A 
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5-6 - Find V 0 in the network in Fig. P5.6 using superposition. 



Figure P5.6 


SOLUTION: 


b 4- v bi _ 



^E¡>| 


tfqi- f~z 3.7sWl 

Vj .5 (iTe^, /títg^ +C6U (j.MV 




^fs¡z - (h| //2-V) t- (£3 = ) t> Vli 



Voz- = -5 - 1V 
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Find 4 in tiie network in Fig. P5.7 using superposition. c s 
6 kfl 3 kü 



>3kO 


SOLUTION: 



b 




= 1.5 VJL. 


tz , ^2 




'Xv-t 


t)z*A 5 


^€^2 - (jZ-( +4” 4. SkTL 

TJ = Zvio -3 f t-S \ . O.Sm A 


/” ^cSíl \ _ 1.7 V 

t 12-e^i +.vL( y 

x °^ = ^ \ - o-UA 

~ 0- L tníX 

~ | \ ¿L 



, ~ l-ZrwA' 1 
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5.8 Use superposition to find V 0 in the circuit in Fig. P5.8. PS v 

6 V 



SOLUTION: 








6V 


■ S'úcrz 


t-y. 


V. 


~ \ $)OBb /J'Hoo-o 

T.Z7kJT 


<?\ 


L?Ysl 






Z. 


VJdx | 


Vd\ ~ G / ¿v 

V t^VlZoo^ 

W I.Z1V 


- *h&oJ'i2jD@o 
IzWZ' Py *= 3ooo/Z 


» 0 0-0 


i^ooo *F J 


V, 


^ -- ~ I. 7 | V 


\> - Vpj 4- \¡ P r - - 0.4zV 


V, 
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5.9 Find 1 0 in the circuit in Fig. P5.9 using superposition. 

cs 
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5-10 Use superposition to find 1 0 in the circuit in Fig. P5.10. 
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5.14 Use superposition to fincl in the circuit in Fig. P5.14. 



SOLUTION: 



£ x - U//0, 

Vo« - 1? r i 

j 


íl 3 ~- = ¿LJU 


Z-4v/ 


Fy- S&dXL 


V 0Z = 17. 


F-i 


L t 3 ^J 


¿UV 


R a = ÍU //l^- ¿C7-TZ = ^//?z//(¿ 3 - ¿fooSL. 

Vd^ - CxiU " 2 -4 -n/ 

\lo\ J rV D í--T'J I) 3 j V B - rT-41/ 
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5.15 Find V 0 in the circuit in Fig. P5.15 using superposition. 



SOLUTION: 



+- 


»0, 


t , h ' ¿i¿JL- ¿fL 

Voi'- 12. g-y 7-2V 



" £3 - 5ooXL 

Vz'--0j±. N/ oX -- -/,2 V 



V - t/ol-L V 0¿ . Hk? 

[I^ aT 
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SOLUTION: 



i s 2k l z - % Lrz. - 3Wl 
* -^ = £| + ^s ' 4L/L 

? tL- . i.-44-1 


kf <M(t 


"'Ar^ |t> 



L |2^ rr^ 


il 
I j W V" ■ — 


3o,= r _ii_~i 

L P-3 _) 


14 v = 0U7m/| 
D.Z 2 ¿ r* A 


^ Ztv\í\(4) V-i//^ - Z*kJL ióWl 


J-fj - 2x u 


3 p. 




4 3 33¿wA 


‘-/vv- 


f/j{-iZy 


6 ■ III thA ^] t 335 
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5.17 Use superposition to find I 0 in the network in Fig. P5.17. 



SOLUTION: 

ti 


TIa 





£\ = l]dL l z = 4I¿/l % •= 4 Vjl 

t h = 1 1 3 //^) = ll.fi 

T i\ -- O ■ q-44 





Z-XlD 


1^1 7 


Xo \ -'^A f-3 L -3 = -O. llifvxA 


Tt. 


*1 



U. c h - 6”LH- í¡ ¿ 

Gt'" ’/fcfr ^5“ '7 2-3 

~£<o3 -- éx'° ^4 /(7*£ + < 4t + 7F') - Imfl 

- o. ff/m 4 
--- í 


- f-' 4 (-73 /l^ =■ 5l¿fi = ax\d~ 3 t2 /í U + tp') = 

XoT - "Tg 7 3 / 1-+-7^^ — - D.lffm /\ 
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5,18 Use superposition to find I Q in the circuit in Fig. P5.18. 



= GW2, U - ^V-rz, \ z <\ ~ 1-Wl, p¿-=2 Vsl 

Uv - ' - ~ C?Usl 

- I//tj / - l • s Uji, 

-\Z /C - - z.A\J 

ít?i = 'i A /1Z 3 - - o. %0 ^i\ 

“ x ? ^4 + rU = /. (j, r~A 

I 7 -? - 0 ^ 4 -ti/j- 


,?c ? p > 


2 C * fi x/ 4= 3'¿-t 


^DZ [ 

X p - ^Xlo' 3 tc/C 2ct£o) ~ Z. 4- n 4 
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Eg s- //£ z //^5 = t-5-ka 
Pp - ]2.«~ +"(2^ = 3.SkfL 
X e = Zxlo _!> ^ Í.o-lmA 


-t-o 3 ■*• - Jjp 


4.- '4, t-n-Zh 


^>3 t ~ ° * S 5 fv% A ^ -^t> 2 , ^r ^ 


“-03 


D.ZÜl mf\ 
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5-19 Find I 0 in the circuit in Fig. P5.19 using superposition 



SOLUTION: 



t-i* lz-'U= IWL 

+ V'i 3 4 SkJl 

^Cdi = Zxio f~4r- /( lLf+ f/) ~ O.JC^rnA 



h = ^ 33J7. 

2 /¿C, tíO = O.^/OV 

- Vg> /= -O- 



~ 5ooü 

^3 " 4 / ( E 4 F £-/) - Ó .7Z7/^'i 

’X t? ~Z V \ -FT^+r^rs JE^, = 0 .^D^ fhA ^ 
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5,20 Use superposition to find I 0 in the circuit in Fig. P5.20. 



SOLUTION: 



h Zkfl 5kfz = C¡4i, - i\¿fl 

<#=- Ik-z W//H3 , ZYíL ^ r 12 /( e,+ E A ^e 4 ^ I.SmA 



12 / í Tg-v fej) ~ s v 

-í)2- - /í = 0- ímA 



¡ÉA/ 


tc s 3 ^ 

V-Í»E¿4U^ 

V¿= 3 V 

- ^c/CZx^) 
'bj - — 0.5 nf\ 



l v ~- ?++ (ez//í 3 5=6Bn 
-Zaio C\ 

~0 . 5 mA 


3 ; 


I rn * 
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5.21 Finci / 0 in the circuit in Fig. P5.21 using superposition. 



Figure P5.21 


SOLUTION: 



£| =iZ 2 ^e 3 ^i\dL (1$-. ^kíl kJL 

R-at-?-2+C3 = \z\jl R-b = 2-\st 

Z'hf/ ( l %+^u5 = 3. 53 t/T 


'¡k- \%u /^,+ 4 )- ^- v í,.' íj^/Cuti ie ) = / 3 3 Ai 4 



tp= =^La 

Re - ^2 + (Ti /£ p ) - 
= 'Z>(io £3 /- - 0 - SV M ll' 


X¿ z = C, T - o. Qc-fÍmA 

“444 
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-H - 3 ^ 


hr~- £, /'LLz-ft-%') * Ikl 

~ -V- C S/lLy} - (o\*-<l> 

■^t> 3 ^ l 0"* /Cdq \~(l¿) - 0 

^r7í5>A 1 

IJHi_ 1 


.(,&>■) <M 
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»22 Use superposition to find I 0 in the network in Fig. P5.22. 

p sv 



2 kO 


SOLUTION: 



^ - 3 lcCZ V z. ~ L WL P-j = H-Ln. 2-^ =• 2 [cfL 

i - - C\3 /( 6, ¡ v- £0+ éi 5 -t . - o • A 

-= Zviq ? (r) 3 /U'+ = 0- </r>>4 



?-A = T z //^"5 ]/X^ - I . o “9 1 k/l 
V+ = 2 4- Fa /(Zaí-Ci)= L .4 l/ 
■^z? J - Ya / r j =• /• ¿ rv> A 
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5.23 The loop equations for a two-loop network are 

hRu + I 2 R i2 = 

/1^21 + I2R22 = v 2 

wnat is the relationship among V u V 2? and R i} for I { = 0. 


SOLUTION: 


- J ~z 

s,2. = V . 




z 

— - s 

t 


v t 


í 

ri 

> 
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5,24 Use the results of Problem 5.23 to find the value of I x 
that yields a V x = 0 V in the network in Fig. P5.24. 



Figure P5.24 
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.25 A three-node circuit is described by the following 
equations: 

G n V { + G n V 2 + G 13 V 3 — l { 

G 2 \Vi + G 22 V 2 + G 23 V 3 — I 2 
G 3 i V[ + G 32 V 2 + G 33 V 3 = / 3 


Show that for 14 = 0, 


g 21 

^23 

- I 2 


G 13 

+ /3 

G n G a 

G 31 

G 33 


G 31 

G 33 

J 

G 2 \ G 23 


SOLUTION: 



C 


f 3 - ( V \ 


£uJLl> 


0 }\x 


6 '3 

&¿ I 


4 2 L 3 

6 / í 




C \ \ Z- 

4 13 

6 2.; 

6 

6z3 

6 ?/ 

62. 

433 




-2.1 


'A| 

1 

+1 

+ 3 

1 + X3 

K +"> 

+1 

1 


4 53 

1 1 

4 zi / 


o 
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5,2S Use the results of Problem 5.25 to determine the value 
of V B such that V 0 is zero in the network in Fig. P5.26. 



Explain why the values of R { and R 2 have no impact on 
your analysis. 


SOLUTION: 

V, 


% 


L 


f \h + 4 xto' 5 t Vi 4 


lo’ 


2l_ 22 t 2 líií§ io' 3 +- 4v<r 3 - (o 

h F-5 

= 5 


C4t ^ 


l/¿ 




o 




t 


’1 


V. 


z, 

Vx 


•<4- 




s - V */W 


' -V 

’r ( 5 f 

'/•3 1 1 

4- 5 

'A / 

0 - | 

í tf 

t o "l 

1 I 

- U 


-O 


( 4 (' 5 21 V (s r t-'/i') + 5 (-0 -o 


Vg -- ZoV 
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TTu. JJrswj- £/ i's sJi'XrikÁ- -/Xt í~m ¡r\ CtAALnctli: 

fiuto, U-C 'VoJujl o-j Zf txaa. >U9 /n fUsv 

'^ U> cl<A- A.h.fi£cA^',< > , 

QASO) bj L¿^- = O J -inLíL ÍV'ÍíVkÁ' 4J)iTo Ug/v /2¿ /'r f*ro 

^ ^¿5 ’slcIJjla*. i>j -ftt- 'y-jJuc _ 
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5.27 (a) Given the network in Fig. P5.27, find the value of 
R 2 such that V Q = 0 V. (b) Then find the Thévenin 
and Norton equivalent circuits at A-B as seen by R 3 
using the results of (a). 



Figure P5.27 


SOLUTION 

Su 



h 

fr- . 


X i 


UJVvw- 


<3 




V, 


f TiV'Ez'). 


oz. - ¿ ^ 


i +-v 0 z =o = 14?-3 _ 

K-( Z TjrCxTlZrv, 


P 7 = z 





ov 


-..-§ 




Vf5c = 1 4- - f P-¡ - f ^ z = 0 V 

"fm = Í-Í+-G . zri 


CH (T 
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,28 Use Thévenin's theorem to find in the network in 
Fig. P5.28. cs 



Figure P5.28 


SOLUTION: 



|L) = lUru 
\¡ x -= 

Vú^= 12+ Vx r 8\1 Í2--TH r R,//¿ 2 = 


/- 33 l</L 
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Find I 0 in the network in Fig. P5.29 using Thévenin’s 
theorem. 


1 kíl 



Figure P5.29 




Zz + Lt 
?=¡v\ = 'Z.-liJl 
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5.30 Find l 0 in the circuit in Fig. P5.30 using Thévenin’s 
theorem. : C C 



Figure P5.30 


SOLUTION: ~ £2 - 4LJL í- 3 - P-t| - C-LTL 
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5.31 Find V 0 in the network in Fig. P5.31 using Thévenin’s 
theorem. ?sw 

2 mA 
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5.32 Find V 0 in the circuit in Fig. P5.32 using Thévenin’s 
theorem. 



SOLUTION: 



h * h * zVsi. m r íkfl - ilL/1 
ii'J, U, f¿U) - h T z 4*A 

+7 - 3 • 3 3 tb f\ 

h X l + 2/.33V 


TT1+ - fjZ., //\Lz) + I¿ 3 r 





3 - U)cCL 


F/ t ~% 


v c - u.lv\j 
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5,33 Find I 0 in the network in Fig. P5.33 using Thévenin’s 
theorem. 


1 kfl 



Fth = F + i z = zul 
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5.34 Find I 0 in the network in Fig. P5.34 using Thévenin’s 
theorem. 


4 kü 



SOLUTION: 

12 -' + 

V s¿ , - ~3L\J 
?-T>\ - f? 2 , - £ Ka. 

^ - iH- - L k/L 

^Tl-í + ' 2 f- 

3T, ~ ~ "í pr\ (\ 

.__—i 
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5.35 Find V 0 in the circuit in Fig. P5.35 using Théveniirs 
theorem. 



SOLUTION: 


2^(3) A 3>U %. (J) 


J" 
—aaa/— 


-SWm - i 

íh 




t 

'Nioc 


4 





331 - Z m. i/V - ¿( m A '~hj **- " 2 /n í¿\ 

j - i^i^) t &3 /0-1^3 ^oC~ 

v¿5c ** co V 

r^n, + 

Voc® P 5 1 _ V o V 


o 


r<r 


V 0 ~ 5V, 
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5-36 Find V 0 in the network in Fig. P5.36 using Thévenin’s 
theorem. ©j 3 



SOLUTION: /yu í- Ikji 




T i - 2 V “ 1 t'y' \\ 

■*" C^J ' P)" P-3 + ^DC- - o 

Voc. ’ SV 

K 4 M^r ít 3 - 3lcJL 


I^T'A 



^oc- 
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5.37 Find V 0 in the network in Fig. P5.37 using Thévenin’s 
theorem. 



Figure P5.37 


SOLUTION: 



\l -. I, A/ ■+£,-**) H 7 ^ J2, rS-rnA 

12- ~ ~ ■+ r -32/ 

- ZizV 
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5,38 Use a combination of Thévenin’s theorem and superposi- 
tion to Find V 0 in the circuit in Fig. P5.38. 


4 kíl 



SOLUTION: 1 / - A, - l'tcji t - 2 _~ izkrL ^/5-= ¿ fk/t j? = 7ks \ 

* 

- 1 


- J \ AyV—- 



%i< h 


^ A * J2-| //t-z * 

T * L jgU _ I . C, /y, 4 

^5 d 4 - | 2 y, 

J~t- *" >c l' xto ( f? i¿-h(Lf) ^ z . 


l 


+ iz»j, 

+ 1 , A/ + V ÍCi y ocj r - 3.2V 

A&U . Í2g "£3 +- íAj r 'Zic/L 

A r <^3 Tv - (ír+tj) - 0. ftlcR. 

V+- (/ & +Va) - 3-ZV V^.¿' V a fcg Z-^V 




t<0) « t f v B ?t? 


1 


+ //^ - ) +ivl= A.^/cJZ 

Vóc= - ÍP.SV ^ 

v.íT 1 


% +u 


^ - ]íg¿ 

/o I^.+'Fm 


- 0.1/44 V 
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5.39 Find V 0 in the network in Fig. P5.39 using Thévenin’s 
theorem. 



2 mA 


6 V 


SOLUTION: ^ 



r ? = ~ .ízjdjt- 

r, zr\*A T z = - 2 fnA X^X v r¿^A ^ X,» ImA 

-Ti ^3 TWc -X z ^ = C 

'hcr x-rv/ 



Aw - tZ 3 -tV-^ - í -X kiL 


V o ~ 




V o - / I7X V 
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5,40 Find V 0 ín the network in Fig. P5.40 using Thévenin’s 
theorem. 



SOLUTION: 


At4_ - \WL 



Z y ~~(fnA . - lt*A 


(í\W 
-AV—- 


v, ^ 


|¡dL«=F V, 


( i qcrp) 

I <nro 


\/ D ~ o- 7 sV 
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5.41 Solve Problem 5.12 using Thévenin’s theorem. 



^ ~ 3 _ 'T') £-<r ^~2 ^oc t )L r /3 • S"^ 





X, (.iq = e> 

'Ht, + =£* c 

~^~3 ~~ tf/-~^ -Z* -=■ Inrít) 

" V */^, e to » i. Mtn. 
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5,42 Solve Problem 5.13 using Thévenin’s theorem. 
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.43 Use Thévenin’s theorem to solve Problem 5.21. 


SOLUTION: ah z ^ *• L Icjl. c ily - QIcJL 1 kj~t 

i?v 

rV3^T~—~ 


«i 


ft-i' 


Vfic j - ¡ f / K-xiáZ} 


_T 


/e v 


V, 


í?í J 


L J 

Pv 2 LA- 

\ /C / / f 2 2 . -H^ -s ) » 41 </L 



T. | * 2 x \o /L. |2 ( -tTz. ■HZ.-j') - ~ rw A 


^ZUi 

4 -'-•z, = ~ 2*\ 0 3 (>TÍ 2 -J- ~ |-mA 

* T"z I__) ^oci - -1| 1?2. "^-T^ (2-j - *~ H-V 


: ZVa< 

Mcjl I -° 


Vors 


^ ó <L*3 ~ !o'^ C 2offti -+- ‘foro') = 4V 
Vq ¿ — Ugjoj + ^ o o_ u Vot3 = | M- \/ 


-AN ” 6 

ZVJL 


’4kru 


>•« 


-O 


C¿rv\ 


- 6 híT. ■ 



V V—™-—s- 

KÍ. 

^v 0 /. 


^ * T ¿ j 

f 




l_ 

-.- 
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5.44 Use Thévenin’s theorem to solve Problem 5.22. 


SOLUTION: 41 ^ z kjr_ Tf =■ Tkju 



/ o c i ' 2 A 

Vóci - ?v 


Cyv = P-z. // 


l.Sk/L 



Z - -Zmo' 3 ( R|//|^') - - ZV 





'1 -V 


voc 3 = 2^(0 5 C 2-1 //¿a) ^V 
V 0<L = v/ 0<L( v 6ci + V 0cl - g v 


^th - £-¡ //Ca, r 1 lc/U 
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5,45 Given the linear circuit in Fig. P5.45, it is known that 
when a 2-kíl load is connected to the terminals A-B , the 
load current is 10 mA. If a 10-kíl load is connected to 
the terminals, the load current is 6 mA. Find the current 
in a 20-kfI load. 



SOLUTION: 

Ak 



r & X (O 


^TH -*2qpo 0 ^ 
+■ lo * 


^ FñH ~ 1 okSL. $ Wc = 


\z*> V 


o c 


O 4 + 1YÍ0 * 


T d s 


J~i j - V/n/F 
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5.46 If an 8-kO load is connected to the terminals of the 
networlc in Fig. P5.46, V AB = 16 V. If a 2-kfl load is 
connected to the terminals, V AB - 8 V. Find V AB if a 
20-kO load is connected to the terminals. c s 



SOLUTION: 



' Vo¿ - C'Zoet\ _ y ¿foao f locb +£fn ^ ^ 

+ ^TH ^ -f-^4 ZdW> ( JéwV+jkh 2 / 

Í^th — ^ /<_TL ■f c,. í Z4|/ 


24- 2 5 ¡ Vo - ZoV 

\ yto 5 +- Hxi ® 3 J *"— -—— 
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6.47 Find I 0 in the network in Fig. P5.47 using Norton’s 
theorem. 


2 kü 4 kO 
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5»48 Finci I 0 in the network in Fig. P5.48 using Norton’s 
theorem. 

6 kíl 3 kO 



http://librosysolucionarios.net 




Chapter Five: Additional Analysis Techniques 


367 


5.49 Use Norton’s theorem to find I 0 in the circuit in 
Fig. P5.49. 



Figure P5.49 



■3~sc *■ 3-^mA 12 -tm = 12 K // ( \Z z + Tj + Civ. 
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5.50 Find l 0 in the network in Fig. P5.50 using Norton’s 
theorem. € S 



SOLUTION: - 3 kn_ » L- = T 1 <jx 

¡2-e 

I, - - /e 2 - - 3^A 

C£\ *-Gx.') -o 

lx - (5-z^^e) 

~ -^-■2. —Xj — 5V> A 



”1- 7 », 2 rvví\ 


u 

"JSjSj—- 


iz-zf’ ^ ^fe+^//R 4 y} -= Z.IZWI 

~iO 


W Ep,f *-*= 


’X^, = ! A^t, - /. S'7/^A 
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5.51 Use Norton’s theorem to find V 0 in the network in 
Fig. P5.51. 


2 kü 



2 kO 


SOLUTION: 


-- r 



= 2LXL j 2 Z P ÍZ^ - ‘íLA- 
T^s-n = ^4 7 = 6 m A 


r~&. 


2fn A 


rT 






T-jc.x 


Zm/V “fc- - +”1^ L -= </a,4 



Uij, - ^?7. ~ 4kn. 
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5,52 Fincl in the network in Fig. P5.52 using Norton’s 
theorem. 


4 kfl 



SOLUTION: 

~ 3 ^/1. rr = 6krL -/%, ® ií-V-JZ 

A/ = ‘ZArt- je 7 -=3kíl_. =l 4Icji_ 


Fa = fc*. //(A =■ T4/L ^p,- Ps- //E fe = ‘/ÍJL 

32 5 c 

Tj l 

n =• r, (e*+eo- 

JF 2L -V 3 “ Z m A 

Ps Fi 2 'i) ~ "" T-n =o 

/ Z. ~ 2 Ti Z- 2 . -f dr^ Kj 

^TVk — Cfe'z- ^T a^-p- 121/í^ ^ VT?-^ p 3 - ^7 LTL 






v 0 = Vc (12^//u Q -= 2 .^-fv/ 
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53 Solve Problem 5.14 using Norton’s theorem. 


SOLUTION: E, , e, , ^ -- (r =zLL 



T r 


^ ^ X 5 ^ = 3 (& rK A 



^ % //% = iuTl 


^~5c 4. 
3 4 rh í\ (JÍ. 




T 

V D 


=-Tc ( '&m ) 


V 0 = tt'tv 
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5.54 Solve Problem 5.15 using Norton’s theorem. 
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5.55 Use Norton’s theorem to solve Problem 5.19. 


SOLUTION: - Ikjc IL^ ~ 4LTL 





&— 


K -7 


4v 


JL, = ZfvA 


t í”lk 


F3 


Z * r 2, A ) -X, e ; -X ? 

^ ~ -_T z X -2y ( ^) 

Jr ¿ ~ "^7 -25> j- - /. Tj’ /3 

= J. ?j tpi A 

Í^TVr = (K-j /7l2 v ')- +-£^ ~ i'UlcJL 


r t 

T 

Jd ~ -J Vc 12 th 

] ^ r X 

P Er» 4 


&f)+ 4 


. T 
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.56 Use Norton’s theorem to solve Problem 5.21. 


SOLUTION: 1 !,--^-.!,* Ux 
2 No '4n. Oyu*'¿dltnS 


'l*~ Y " ¿r~ - 4 LfL- tf~c ~ 3 kVZ 




5" c -yy-sfUn / </> i 




Zxi o 2? 


jE’-j +-£x. 

~ 2 rn A 

^TVtA =- 1 7/((Zj 4 - ~ 4 (<JV 

^ v- // Lr = ¿ Ln_ 

5 ‘-'^v'í^'CO ' /> | 

-^Vc/j r -Lr¿ r\ ^tha _j_ \o'^ 

^THA +- P-A 

^5cb - Z-1 IhÁ 


CiJ 


ÍJ'WSS 


1, -1-0 ~ J-scs. ?-T>r r I 'X¿~= /”T urñ/\ ( 

T J ~ ~~ L-—---i 


Xt, 


^Trt 6 T- 
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.57 Use Norton’s theorem to solve Problem 5.22. 


SOLUTION: 

2 - l'JífY'-f’syL 


l - 5 L ÍL T-2. =- (j) (cA_ ^ p V-ñ~ 'b-y r 4 /cJL 




-<d)rvud 


¿4V 



5T|'Zív'^2'05 * } 




t X 


jc.A = JLíf _ Zy-iq =. UrhA 


Jc A 


R. 


//|Z z = z La. 



x. 


'5C^ - - l S £ A-+ 2.XIO 


Y X 


SCT?, 


X 


c j ~ 2 ? ft 


- ?t[h 4 // 7 ? = / ¿-/l 




t 




x^ = T^]qrV4_ 


—Ui — /■ 6 r» 
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5,58 Find I 0 in the circuit in Fig. P5.58 using Norton’s 
theorem. psm. 


Figure P5.58 
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5.59 Find the Thévenin equivalent of the network in 
Fig. P5.59 at the terminals A-B . 



SOLUTION: 


Vo c_ - 0\/ 


V* 


I o OO 


x x 


V 


■fc 


H 


£ 


4= 


A, 




^ - V t ^ 

V i - V^. - | ü o -o 


-!)x. 


T. _ V 


1 /ls 


V .~- ZV^ 


V 


—L +. Vj -I- Yi - X. 

TA % 7-t ^ 

Fh - Yj* _ Voo_a 

X -fc 


5» 
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5=.60 Find the Thévenin equivalent of the network in 
Fig. P5.60 at the terniinaís A-B. ¡¡Í¡§ 


1 kfi 2 kfi 



SOLUTION: 


Ti 


\ ——-—j-—-—i 




T 


r = o J-t- = o 

lüll(5 




/o =• ok 3 

Ftt= tz*. // L ]2 + = IL/T 



/ V í Vx/ Iv_ 7'/ 


IWv 


A 

-o 6 


Pote'. u;4Vv w 

I kvjte p v ' f ~ ow *j 

v ÍW 4K*> 

&6 1 

/ s o v • 
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J1 Find V 0 in the network in Fig. P5.61 using Théveniirs 
theorem. 


V A /2 
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5.62 Use Thévenin’s theorem to find V 0 in the network in 
Fig. P5.62. C5 5 



SOLUTION: 





oc 


v, = zi^ 2kt y 0L ~ w ^_ V2 _ 


U + ''íi ^ Yas .0 
12-, Tx. 



- o 


k oc - /ZV 
_ CZrv, A 




Í 2 , //e- 


1^'TW = Lo c. - l L/L 

U- 



Vo ~ ^ 


V 0 = ? V 
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5M3 Use Thévenin’s theorem to finci I 0 in the circuit in 
Fig.P5.63. i|ÍÍ 


2 V x 


Figure P5.63 
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5.64 Find V 0 in the network in Fig. P5.64 using Thévenin’s 
theorem. 


12 V 



SOLUTION: 



Vz- V, = 12. V- 2 . ■=. \J^ v 0c 


V X 4 ±\ , 

I trro 1¡2. z 


o 


Vx ~ 3 V 


ix-V 





Vx 


O -=^T) 


- 5 C 


' 2 /e, 


6 


Fvh ~ y*S- _ 5 oo>-TL 

TL ‘ 
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5.65 Find V 0 in the circuit in Fig. P5.65 using Thévenin’s 
theorem. 



Figure P5.65 
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•68 Find V 0 in the network in Fig. P5.66 using Thévenin’s 
theorem. 



SOLUTION: 



Z-i+Zt. ' J 

f z - l 0&0 X v +■ \/ 0c C o ^ V 00 S I . | ZST V 


X^; ~ V J </(Z -p \/j~ - |0üO X^ 

¿> r:o/\ | V, - av 

- - 3 /^ ( ^ 


t¿ m , Voc/^ = 2. 'ZS' IVL. 



}‘/K 


5"£ 5/ 

Xj ° ~ l^C Vt + A o ~ 3 •g-rft ^ ¡Z., 
K-114 W-th + 


V 0 - 


o -Íz^V 
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5,67 Use Thévenin’s theorem to fincí V 0 in the circuit in 
Fig. P5.67. 



SOLUTION: 


V 



1 7.\J 



• 4 - 




Oc. 


T> 


I2V 



V Oc - v ( = 12. T y * Sj o<-/2 z 

VA V W + ZJ X -'o ^ v fct •=, 3 V 

Pz. 

3 T 5C = 12 /e ( = 

Tth * v ° c / x st. - 2 •sTs-n. 


12 -TH 



Vo - V'J- Vpc 

^tvv ¥■% 


V D - 1 . 33 v 
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5.68 Use Norton’s theorem to find V Q in the network in 
Fig. P5.68. cs 



SOLUTION: ^ oool s 



I y r - U = “ 0 -7r 'rn /1 

- Zoeo Xy -iV 6 e.- o totr -3 V 


V í - Z 


2 X >c í V¡=-2. Cbool^ =9 X* = O ¿Uf 


-^Zc. ~ ~ 4 /£ I ~ ' >nA 




Z.HM 
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5.69 Find V 0 in the network in Fig. P5.69 using Thévenin’s 
theorem. 
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5,71 Find in .the network in Fig. P5.71 using Thévenin’s 
theorem. 
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v =^/x^ , 3»kft 



http://librosysolucionarios.net 




390 


Irwin, Basic Engineering Circuit Analysis, 8/E 


5,72 Use Tliévenin’s theorem to find V 0 in the network in 
Fig. P5.72. 



Figure P5.72 
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5,74 Using Thévenin’s theorem find I 0 in the circuit in 
Fig. P5.74. 
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§»75 Find I 0 in the network in Fig. P5.75 using Thévenin’s 
theorem. 


«x 4 



SOLUTION: 

+ OC _ 



4 = x i + z\f x 

V * ^ 12 r C x, -X^') 

-z = (f r f - T2 r r, 

Voc = 2Xc +- Rj = i. py v 



fr>V- 197x1. 


7 V v - Pj) 
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5.78 Use Thévenin’s theorem to fincl the power supplied by 
the 2-mA source in the network in Fig. P5.74. ?S¥ 


SOLUTION: V, ^ 



Z~ ~ ¿ 3 - ÍTy ^ I I </U 

H-+ AU - 8 V 
= iz,//Cr=\lcn- 



o - / T-císj A- 2-j_ 4 / kl^-V-lzT) —) X, = 4*^4 

8 = X r (ecO + -V X.^ ^ V D ¿l. =: AV 




--8 \ = X f t %q +- ") — ^ V -v 

0 = ( e^. 5 - Jl¿ Tf ~ z s T 3 

U 4r»A - -x; -x, +-x^ jr; - zx~^ 

J z - 4'”4 -^sc, 

I lcfL 

?Zrr*~~ U 

\)oc - "ZX(6 3 Uh T-V/ d Vy é v 
^ = I'ZíhW 
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.77 Use Thévenin’s theorem to find the power supplied by 
the 2-V source in the circuit in Fig. P5.75. 


SOLUTION: 



U - zkjv jlLu. , A - /¿J2. 

~ i + zV), + Y)¡ v* ~ /zy 

zv k . r z (f-iL-s) 

Vo6 = % r z + X s X, 



yM V oc =■ I. 47V 

4 = x ( ( £,) f 3 V> v* = ( X/ _^ c -) 

= x z (rj ?3 > - z 3 :r Sc 

4*5c ( fl S ' l?¿y. ) ~ -Ty - ^ ~o 

4? c r í ^v, /} 


/L-JX - Vo e /±~ %( ~= Z ■ °V?> Í/T- 




^s - 

2 ~ ^¿>C 

0 . ^ ó A 

V 5 

?TH 




n 

z Ts 


i? v = O-32 /h W 

I 
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5.78 Use source transformation to fínd V Q in the network in 
Fig. P5.78. CS 



Figure P5.78 


SOLUTION: 
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5.79 Find V 0 in the network in Fig. P5.79 using source 
transformation. 
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5,80 Use source transformation to fínd l Q in the network in 
' Fig. P5.80. PSV 



Figure P5.80 


SOLUTION: 
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5.81 Use source transformation to find V 0 in the network in 
Fig. P5.81. 



Figure P5.81 


SOLUTION: 


-AAA— 


Z'nr.Ps (V) ^ <' ( 2 ^ 


v c 




P-r 4 v 



1L.& V-7 



'Vü ~ 8 £-4 


U ■' r ^5 i-^-4 v’fcr 


Vo - 
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5.82 Fincl I () in the network in Fig. P5.82 using source 
transformation. 
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Figure P5.83 
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5.84 Find I Q in the network in Fig. P5.84 using source 
transformation. 


4 mA 
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5.85 Use source transformation to find I 0 in the circuit in 
Fig. P5.85. cs 

6 kfí 3 kfí 
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5.86 Find in the network in Fig. P5.86 using source 
transformation. 



SOLUTION: 



|— 
BsjS) 






^ *5V 


~ |L| t-' zz 

^ ^ /k /p «■ M\¿fL 

// 2 L cjVa 


y ^ í (ígf ^3^') M.f = o -7 T=-0. JSVnA 

| /i ~ T £-3 - - i. o 5" V 


6 V 
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5.87 Fincl 1 Q in the circuit in Fig. P5.87 using source 
transformation. 



Figure P5.87 



lc ~ i\cSL 2-l^^A 
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5.88 Find I 0 in the network in Fig. P5.88 using source 
transformation. : ; s 


3 kfi 



3 kü 


SOLUTION: 



V-¿I //c ÍZ^- + L¿) 

- Z 3 , 4LO. 

(o - C +g 

Xo - ~ O Zrn A 
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,89 Solve Problem 5.16 using source transformation. 


SOLUTION: l, -- 'zVsi. OLjl |L>- 3Ljv - sUl 





4 
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5.90 Solve Problem 5.17 using source transformation. 
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.91 Use source transformation to solve Problem 5.18. 


SOLUTION: £ z ^ LWl 






* X Y Á ‘ 


1 ^lcfl fy- Z TAcJV 




r nA 



U - 0-^7X>o~ 5 Eft 
f-t> ^</s 


// E.^ ~ Z Vf\_ 


X, = 0- ZL~/ rv^ A 
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5.S2 Use source transformation to solve Problem 5.20. 
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5.93 Use source transformation to solve Problem 5.21. 


SOLUTION: f, - (Z z , ^ ¿fcjt r y , itu jy 




U = ZiíL, 

=- - \zVji 






^ = |Z|//£g = 4U 



^ = íAJjIillb 

"Ip - >,53 
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5.94 Solve Problem 5.22 using source transformation. 


SOLUTION: = 3 k/j_ Ws =■ ZUl. \\= 4idZ. 





~ ^ J/ ^ // |Z, = iWl 


^ áW< 3 ) 

___ 


~&V + 


* /'kA 
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5.95 Finci R L in the network in Fig. P5.95 in order to achieve 
maximum power transfer. 





SOLUTION: ^ 



—• Zaoo ^ | ¿Ooo -f-1 o(/r> 


^TH ' ) . Z kil- 


i 


H 'pMA-r ~R~¡AA.J-fcr } 1 jf = },Z-I<J7_» 
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In the network in Fig. P5.96, find R L , for maximum 
power transfer anci the maximum power transferred to 
this load. 



Figure P5.96 


SOLUTION: xf~¡„~Tk^ L £sr tA/ vv ¿-j . ! 





X i ~ = }. 33^4 

h r \2_, + ^3 + £* 

^oc - “ 5”. .?3 V 

^/(^+-^ 4-^5 - Z-ZzWi. 



IX ^ Vo = Voc /z. 

? L = vo^/p L= wp rr: 

4 - T-fH 1 - 
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5.97 Find R L for maximum power transfer and the maximum 
power that can be transferred to the load in Fig. P5.97. 


2 mA 
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5.98 Choose R L in Fig. P5.98 for maximum power transfer. 


5 kü 5 kfl 



SOLUTION: 



)ZÑ 





t*- *- \ otdV v i - 12 V 

'Cl5Í»f r J7 * - I0¿>± -=% JT = O ¿\ac.~ \ZV 


^ o o I™ — i o 1 JL 
31-= 1 "2- / {Z. ^ =" | .2A 

Jr«SC “ I "Z 1 .¿ jv.A 


^TH ^ ot ■'h'Se = 
irr 

m ' t X/ /n-i/ ru¿j-r~ 






| ^ = 4 i.*sv 
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.99 Fincl the valiie of R L in the network in Fig. P5.99 for 
maximum power transfer. P S ¥ 



SOLUTION: Z n 



4-Vx = Z I + V +4-1 ~t - ~~u V* 2 r 

Vü 6, - -4-V 


-AAAt" 


>' 4 - - | 

7 





H 


v 0 ,a ^ 


r n t-4i \] y ^ zz ar^o 

Sr>, V X - £P 

= 2 fl - ZA 


■ 2 a 


< 5 = 


- ^v\ - ZJ7. 


'hra. *u «■ 


4 = £/z 
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5.1110 Calculate the maximum power that can be transferred 
to R l in the circuit in Fig. P5.100. 



Figure P5.100 


SOLUTION: 3 W . 


)oi)V ( "t) -fc 




A- 


4i// ^ 

i>-— Aau — 

-t- 7 L 


r 'J v \r — - v v 

P -2 J ^ 

/TN ^ VVf «3 Q 
/<mV "1 -r 


lo<3 “ X C ~ ^2. "/ ^2 

4U X ■= x^( | 2 (H ?z -r, l 

~ ~ X, Aj — - 4 ^ y 2 _y +- 1 /¿>£ 

- Xí X, 


V< 3 ¿ - Lbo\f 


tm X) C)-)Z z t,-^CjA-zo 

^ (?V4"A - 

20 ~ - PjX, fy+. ¿e 3 

■£-$ V* - 12 , (i,-Xj') 

- srA 

/ 3 ^ = IX Jl 

'L rX<K +/^ CUajS' <tfyO 

~ AA AA 
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5,101 A cell phone antenna picks up a call. If the antenna 
and cell phone are modeled as shown in Fig. P5.101, 

(a) Find R ceU for maximum output power. 

(b) Determine the value of P out . 

(c) Determine the corresponding value of P ant . 

(d) Find v 0 /v. mt . 

(e) Detennine the amount of power lost in R ¡m . 

(f) Calculate the efficiency 17 = P out /P ant . 

(g) Determine the value of A\. clJ such that the eíficiency 
is 90%. 

(h) Given tlie change in (g), what is the new value 
GfP an( ? 

(i) Given the change in (g), what is the new value 
OfPou,? 

(j) Comment on the results obtained in (i) and (b). 


?^ant — íl 



'tc-eJL - ~ 5c>jrt_ 

^ I ou\r~ 'T’o /(iccM 'Vo - /C } f 0 1 a 

ÍVk± ~ IO IaJ L^t f 

d) 'V¡> /JcvJt- tcUX / LíIcjUL L'daJr) - O-C' 

^ \ 'A 
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yr Z- / 

V vc¡w 




1 ' í 1 


? c 


cxa. 


1“ íZ^uA* ^ClM— 


/ w>ft 


"CjzJjl 


~rf 2 ¿wt~f 


n 




O .¿¡ 




= f 5 o_TL 


M ^tfcr- 'lU-'t/ /Ü2<xo<:+ £,ui) - 2^k/ 

•2 ) /rufcr- 0 . 4 ^hir - I % / u 1*1 

^) &<L ^ CjnJMAJUL ¿l ?d <£ Cc/JTAC< ¿ 'P aM J r 

io brc^p^r^uL_ -fa PnJ:. PüU)-Cu!Lr % 

^■£Í¿v iÁaA. J A &o r ffrvrtr aíx^e^j 

¿M' \ -IrmxCJi a-urzu^. jl^trr>~. 5ó %. 
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5.102 Some young engineers at the local electrical utility are 
debating ways to lower operating costs. They know that 
if they can reduce losses, they can lower operating 
costs. The question is whether they sho.uld design for 
maximum power transfer or maximum efficiency, 
where efficiency is defined as the ratio of customer 
power to power generated. Use the model in 
Fig. P5.102 to analyze this issue and justify your 
conclusions. Assume that both the generated voltage 
and the customer load are constant. 

/ 

■ .».A V- 

i?del + 

V gen U) y L 


Figure P5.102 


Power 

to 

customer 


SOLUTION: 


5 pacb n*.s '■ 

■ trjjy'br^íyu Ís . 

* v l ^ a 


R 




V^X 


l~ \c Ij 


V V 


? OÍoL 0 ) -y 16J) %> 7\o ^ J 

0 ro*. y¡ ^ So-bJ í 
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5.103 Find R L for maximum power transfer and the 

maximum power that can be transferred in the network 
in Fig. P5.103. 

2 kfi 



Figure P5.103 
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5.104 Solve Problem 5.5 using PSPICE. 

SOLUTION: ~ 


Problem 5.104 



http://librosysolucionarios.net 








Chapter Five: Additional Analysis Techniques 


423 



Solve Problem 5.78 using PSPICE. 


SOLUTION: 


Problem 5.105 
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5.106 Solve Problem 5.21 using PSPICE. 

SOLUTION: “ — ~ “ 
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6FE-1 Detennine the maximum power that can be delivered 
to the load R L in the network in Fig. 5PFE-1. ©s 


1 kíl 1 kO 1 kO 



SOLUTION: / / h ¿x k [ 





cIaU- h 12.-V sax-iiK- 


- 2 kSL 


V oc 6 Áakjl- 'fb 4 ~^A $ 6 Ujt 


Ol 


\J $ cA - ri I _ 


JE- 1 4^2. '+"C r b> 


^ o¿ *V ^ ¿V 

r^n * 


/o"^ / 


i +• ( 2 - 2 + 1 ?^ 






c 6 


«av 


^ V 


OC, 


V 


T> 




fVv*/- 


V 




?, 


D 


^ on vO 


rvN/*. 
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5FE-2 Find the value of the load R L in the network in 

Fig. 5PFE-2 that will achieve raaximum power transíer, 
and determine the value of the maximum power. 


+ F, 


< 2 x. 



2 F, 


SOLUTION: L U, 


—'VV——~AAkr~~“| 

7 <lj> ^ 





v> 


V 


«oc 






12 - X e, + =?> X-- 

iZ ~ X 4 \J 0C ^ V 0 ¿_ t: J.57 V 

T i ' 12 ~ T z ^ 2 Vy /2 Z 

VV ~ I 2. V =9 " Z 4- rn A. 

Uc- ■= 3=, ^X z •= 

^ 77 +-- ¿ 24-70 


-TH 


vL -= 
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5FE-3 Find the value of R L in the network in Fig. 5PFE-3 for 
maximum power transíer to this load. 



bOLUTION: 


Ji* u 



I Z~ — (j -1 + ^ ) I j — E % T ¡ - Ty 

X, a 12 ^« A 

= 'l' L,I, -- |i.o a V 




¡L, 



TZ* - Iz /|L, - 4- A 

o X - 3 - 2 A 

^ — -t ^ ^ I ■> + 12-^ 


0. 



'j' ¿RaM-/-" t/y“A M, 3 


12 


L = iz.?2 n 
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6J A 6-fxF capacitor was charged to 12 V. Find the charge 
accumulated in the capacitor. 

SOLUTION: ~ “ ~ 

Ñ ~ CM - 4/(0- J ( >A) L, 7z .C 

l__* 


http://librosysolucionarios.net 




'■32 Irwin, Basic Engineering Circuit Analysis, 8/E 

8.2 A capacitor has an accumulated charge of 600 |xC with 
5 V across it. What is the value of capacitance? 
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6.3 An uncharged 100-jjlF capacitor is charged by a constant 
current of 1 mA. Find the voltage across the capacitor 
after 4 s. ■ c S 


SOLUTION: 


V - 


c 




C =■ lo ' 4 F 


v-- ir 

c. 


ir= 4oV 


L~ to"^A T- 4-s- 
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6.4 A ÍO-jxF capacitor is charged by a constant current 

source, and its voltage is increased to 2 V in 5 s. Find the 
value of the constant current source. 
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6,5 A 50-jxF capacitor initially charged to —12 V is charged 
by a constant current of 2.5 pA. Find the voltage across 
the capacitor after 3 min. 


SOLUTION: 

V ~ ' V °' r C'£ 1 ^ ~ ~ ,zv T = ,S:óS 

nj^iv 


http://librosysolucionarios.net 




436 


Irwin, Basic Engineering Circuit Analysis, 8/E 


6.6 The energy that is stored in a 25-fxF capacitor is 

w(t) — 12 sin 2 377í J. Find the current in the capacitor. 

cs 


SOLUTION: 

w Ot) * U- c iT¿t) V H) - pFTT 7 
2 Of) - C 

cÁjt 

9.23 cot A ¿J - 377 r~/j / 
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§»7 The voltage across a 150-jjiF capacitor is given by the 
expression v{t) = 60 sin377r V. Find (a) the current in 
the capacitor and (b) the expression for the energy stored 
in the element. 


SOLUTION: 

3) í~- Cd(r/¿ot -- 

\>") u> ¿+ 1 ) - jL c xT z 


C&Q Uj t 


T- 3T fra-z-ujt A 


= 2lo Z uj~t 7wT ~| 
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6.8 The voltage across a 12-|xF capacitoris shown in 

Fig. P6.8. Compute the wayeform for the current in the 
capacitor. 



SOLUTION: 




~k¡ - Z¿>m5 



¿ d^r/d± 

-L <” o 

1/ 6T) 

íl 

0 

< 

L ~ O 

0 5 ^ i 

U/T) * 

5oot V 

L ~ ¿ 4 

4 -1 ^ 


> Zo-5oot\J 

L ~ A 

¿ > ÍZ 

U ¿f I 

- o 

2 

íH)- 1 

U 

" L r'iA 
o 

i <o 
Otí <tr¡ 

£ -t < ¿z~ 
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6.9-.The current in a 100-jjiF capacitor is shown in Fig. P6.9. 
Determine the waveform for the voltage across the 
capacitor if it is initially uncharged. 



Figure P6.9 


SOLUTION: 


-t ,' 

~ Zrn s 


L clvt 

i 

<o 

f = o 

xr - O 

t it 

<-b, 

l~ /o rr> 4 r 

ir = /06 f V 



D o 

1 T- 0 -z.v 


) 

0 V 

-é-^o 

u 

60 = / 

í CTD-tv 

o< t i 


( 

O-'Z V 
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.10 The voltage across a 50-jjlF capacitor is shown in 

Fig. P6.10. Compute the waveform for the current in the 
capacitor. 



—-— 

t (ms) 


SOLUTION: 


fc i = 

fcz. - 4^<. 

Laj' 

il 

J 

é 

ir - o 

7 - v 

o 5 é < 

V~ tooo t 

L r 


1T - 12 

l ~ O 


3 (j-Uoót 

2 ~ ~ rv% A 

fc > 

ii 

O 

l -o 

V ít) -- 

o 

3oo m A 

O 

- 3o¿) 

¿ <^0 
o ¿ f- *= ±1 

t/fcsfcl 

fczfct ^fcj 


0 't'Z 


l - C d\y/¿kfc 
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8»11 The voltage across a 25-}xF capacitor is shown in 
Fig. P6.1 L Determine the current waveform. ’ P s v 



SOLUTION: 


+1=0-2 ,HS +7,* 0-<fax ¿s-D -%*>4 h= !r*A 1-lYvy 5 UCdráut 

-L <o 

o < iz~L( 
z. 


l'6+) = 


ir= o 

2’ O 

ioH 

f- ¿.s* 

V - Zo 

¿" - o 

(sO-lb^t 

-z.ca 

V = ¿> 

¿ ="0 

-lZD-f(o S é 

/'= 4-S/t 

s 

0 

•f <- o 

1 s~ 

D <-"fc/ 

¿) 

5 í é ¿ é¿ 

<-é? 



éi/, ‘r^ 
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6,12 The voltage across a 2-F capacitor is given by the 
wavefomi in Fig. P6.12. Find the waveform for the 


current in the capacitor. 

Vc(t) 0) , 

i 

+12 

/ i\ 

/ ! \ 

¿ll _1. -Xj—J_1. 1 

-12 

0 10 20 \ 3 , 0 40 / 50 t(s) 

% 


Figure P6.12 


SOLUTION: 


+ 7 - 'ZOS 

¿2,- 3 os 

~ JTZ5X 

^ o 

IF ~ o 

2-o 

D 

V~ O-ci V 

2 - /.zA 

-b¡ < í < -¿L 

T^o-z.bt 

r- - v.M 

b/ t 

V- -3o-t d-U l- l-¿A 


T~o 

/ "O 

r 

) 

0 

t ^ 0 

u<)-- )- 

i.z A 

4)< i < +/ 

-H-% A 


1 

IZ A 


L 

0 

ir > ¿ 2 


¿~ c 
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S,13 The voltage across a 2-¡jlF capacitor is given by the wave- 
forni in Fig. P6.13. Compute the current waveform. 

v(t) (V) . 


2 3 6 



Figure P6.13 


SOLUTION: 

f - Jn.s 'cj ~¿i»s 7 - C d\r/¿tt 

i <o V~o L-o 

o <i/ 1 T- - ¿,000 t 7 - -/¿mA 

/j^-6^ TJ- -i Z- ¿\ o 

4<- -t ir~ -24 j 4o ó ¿é i ~ KrA 

Í ^ 1J -o [ar O 


fth - 



t<t 
it-^-i < é$ 
t ytj 
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5-14 Draw the waveform for the current in a 24-fxF capacitor 
when the capacitor voltage is as described in Fig. P6.14. 



SOLUTION: 


b j - bbjk-<> 

0¿, - 

~é~3 ~ 

i<o 


l~- © 

D 

V- lo r t 

t = Z. <M 

■h 

V - <21 - Z.5y/o 

i- -OA 

'hx/.'h 

v- -Xr+Ijfi 

3 15 

2= 

F4 

1/=O 

7 ~z> 


l'~ C. d\r/¿c*r 


0 

Z-'ÍA 

í 00 - ~2.<M 

l-L\ 
Ó 


0 

Dcb^t i 
c bi_ 
b¿, A.b< hy 

ézO 


http://librosysolucionarios.net 




Chapter Six: Capacitance and Inductance 


445 


6.15 Draw the wavefomi for the current in a 3 -jjuF capacitor 
when the voltage across the capacitor is given in 
Fig. P6.15. cs 



SOLUTION: -b, ^ é z - -b } = 7^ s -¿y = io^.s 

í - c clWdct 


o 

V 

- o 




(4-o)/j, = 2x(0 ¿ 

fo 

ir <¿0 


L-/r- D-~D/ it z -ii') - _ io <• 

4A 
/-3 A 

0 <t <-t¡ 


0 


W -b-i 

/ 

W<k¿-= V 

-asA 

tj C t 


^ /it' t ¡ 1 • 4)/¿ V b) r - /. r X /o <• L 

3 A. 

0 

&if é't < -‘W 

f > tr 

iif <■ t ¿ fr 

ArAb= 1 /t t-C'-tp) » 



F ? hr 

w/kr — o 
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6.16 The voltage across a 10-|xF capacitor is given by the 
waveform in Fig. P6.16. Plot the wavefoixn for the 
capacitor current. 

v{t) (V) 4 



Figure P6.16 


SOLUTION: 

h - C An. Ui i U) - Zjr T~- jo /Y) $ => cj~ Coox c/s 

T 


T- 15.4- C&a* Lot w - 2oá rr 
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8.17 The wavefom for the current in a 50-[xF capacitor is 
shown in Fig. P6.17. Determine the waveform for the 
capacitor voltage. ps v 



F¡gureP6.17 


SOLUTION: 

ti - r*s 

-7-¿¿M: i 7T o 

é <0 

1 L~t ) =o 

o 

o <~t < -7 1 

ÍC-0 = O-ZZÍ 

dT= 

't'Z'ti 

t Lt) =o 

TT= L2SKb £ 4'OWO“-0 /<o c 4-7 

( 

f Ü 


<v Lf) = ■ 

S ¿s'ZD /r 2 ' v/ 


( 

' 4" v 

t>t, 
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6.18 The waveform for the current in a 100-fxF initially 

uncharged capacitor is shown in Fig. P6.18. Determim 
the waveform for the capacitor’s voltage. 



Figure PB. 18 


SOLUTION: 

Ci) ~ £ f L c ti)dt 


r 


I o 


t, Li)dJc 


l li) - lorv, 4 } M c Lf) - /oot i% 



Cf) 


\) 

V 


o.i 


-OU -ftoo t \J 

O.Z V 

-o- 1 ’r |Í» t F 
O . 3V 


-í- ¡tnjs 
"= "t £ ¿ m -3 
¿ t <s 3/w j 
3/m-S ■¿'t ~ 

¿ //vT €■/ £ 
t > 5 >v. 
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6.19 The waveform for the current in a 50-jxF initially 

uncharged capacitor is shown in Fig. P6.19. Detemüne 
the waveform for the capacitor’s voltage. 

i(t) (mA) i 



Figure 96.19 


SOLUTION: 


J. 
c J 


L c ütr¡dX 


-\vr i - | d(y> A " Zoo 't f tfc - 

'tfv' L~ A V c (~t) ~ "Z-oo’t +■ 


i hiTi'tU 


1 


Í o V 

¿oo 1 V 
T-Zoot v 
'4 + Zcotr V 
Zdút v 
"l'+'lcs t- V 
O v 


~t<-o 

D ¿ “é < /OAtS 
Í0rsJ 

^/0 ífc -5 ir -¿ 

-f- Sí)<KJ| 
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-20 If v c {t = 2 s) = 10 V in the circuit in Fig. P6.20, finci 
the energy stored in the capacitor and the power supplied 
by the source at t = 6 s. 



+ 


Figure P6.20 


SOLUTION: 




v L 

c t-tO - — ^ f i-O +v 0 


"¿2 - ¿5 l/ b - /oV 


( h)' z (zT t 


4- 1<0 


U (+0-- 26v 


W c (.. O = ^ T+c.f^O " 




í (V) F //6 i = 2Í¿ ' 3 4 v 


i i j, j = V r v ‘ 2) 4-j^cV - joV 
Ü-0- (V C tV = s» (0 -9 


p, l40 = £>ovA 
_ 1 
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6.21 The current in an inductor changes from 0 to 200 mA in 
4 ms and induces a voltage of 100 mV. What is the value 
of the inductor? 

SOLUTION: ' ~ 

TT r L dU/¿jt L 41 L 2 = 2 o 4 -t - 4 íks V- o.( v 

tet 

L- v f W 1 Zíh/4 

L U=/ ^- 
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6.22 The current in a 100-mH inductor is z(0 = 2sin377fA. 
Find (a) the voltage across the inductor and (b) the 
expression for the energy stored in the element. ©s 


SOLUTION: 

1 r o.\ Lt) L'iin) 377 1 


v C-t) - 1 S.cf ¿£2 3 7"7"t \/ 




w L Ui) 


z 


Li~) = o.z SrvJ '3'77-t T 
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8.23 If the current i{t) = 1.5í A flows through a 2-H inductor, 
find the energy stored at t — 2s. 


SOLUTION: 

¿o L*cS - -L i a+) 

k) Ü-') = [£) [ >.$ ( 2 .)] 
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»24 The cuirent in a 25-mH inductor is given by the expressions 
i(t) =0 t < 0 

i(t) = 10(1 — e -í )mA t > 0 

Find (a) the voltage across the inductor and (b) the 
expression for the energy stored in it. 


SOLUTION: 




rr = 



v 


t -< o 
~t > o 


b) Ltr') —' L t-L') 


o T 


i < o 


</» bt) 


■ Z5 ( I ~€ 0 -t>o 
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§.25 Given the data in the previous problem, find the voltage 
across the inductor and the energy stored in it after 1 s. 

SOLUTION: _ 

V eG - iso ^ f o 

i( i - t " b ) T 

u ( 0 - Tí.d^v 
u> Cl') - O.5o 
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6 The current in a 10-niH inductor is shown in Fig. P6.26. 
Determine the waveform for the voltage across the 
inductor. 



Fígure P6.26 


SOLUTION: 

'ü"- L áJi/d± 

imr ost^4<ns 
tfry* 'flX 5 C’IDlS' 


dÁ/¿t£ ~ 


/ z. X/q- 3 
4x/o' 3 


-3 A/j 




6 




e? v 
~ 3o oo V 
't ¿ o m V 
0 V 


o 

/ ^ rt-5 
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6,27 The current in a 50-mH inductor is given in Fig. P6.27. 
Sketch the inductor voltage. © S 


i(t) (mA) i 

100 

i 

■ 4 / ¡ ■ 

0 

2 \ ¡ / 6 8 10 r(ms 

-100 

- 


Figure P6.27 


SOLUTION: 

aí - l cii/dt 
v ü €) tv7 


MáJt* 


5o A/s -t he-Lj-eJt^x. 2 Í4ms /frujL 8-Á/oms 
f 52) AA + b<zkuju~- 4/ns 4» 8 /n%. 
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6.28 The current in a 50-mH inductor is shown in Fig. P6.28. 
Find the voltage across the inductor. P $ v 


i(t) (mA) i 



Figure P6.28 


SOLUTION: 

Láí/dJ: 

rC L ^ 7 2 o s 

é’ ZOfh<5 ib 

ér ¿ oms 4 7 ó / h ^ 

oJkaf' ¿d-yc. 





a]-CF - 



o ^ ~t, ~ 

¿bnis — ~t — tloms 

fom s ^OotS 

•<■ -t — lonms 
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,29 Draw the waveform for the voltage across a 24-mH 
inductor when the inductor current is given by the 
waveform shown in Fig. P6.29. 



SOLUTION: 

v- L dl/dt 


4 °/3 A/s 
di /fc£- - 2.0 A/s 

5o AA 
o 


0 £■ ~t ± 0 -' 2 > s 
-t ^ Q.Lc S 

6■ °í ú í. I s 
0'44u-r'¿—>1 sso 


( ° 

J 3¿o ™V 

4* tf) - / - 4"í?o ih v 

/ 1200 rn \/ 

V. 0 


~b ‘~o 

O t £0-3 :s 

0-3<-~é ± 0-6s 
ó & <~k o s ñs 
Oñ h — /-( s 

-t" > / J 5 
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6,30 The eurrent in a 24-mH induetor is given by the 
wavefomi in Fig. P6.30. Find the waveform for the 
voltage across the inductor. 



SOLUTION: 




- Izx to 3 

4^ 

& 6 ~í ^ Zms 

V -L cU/dt 

dí _ 

472 Xío 5 

4/5 

Zn^S < ^ Síks 



- /Z X/o s 


//m5 



4-/Z Xl o 3 

A/s 

— / 2-tnS 


0) U') 


o v 
■z%8\j 

+ 280 U 
0 V 
V 

+• zw \J 

0 V 


-b so 

O <~t — Zf»5 
¿ 5mS 
>s 

¿ ~t— II 

II ftVÍ t -é /ztnS 
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•31 The current in a 4-mH inductor is given by the 
waveform in Fig. Pó.31. Plot the voltage across the 
inductor. 



SOLUTION: 

í L't') = — 12-0 ¿U'n. ¿íot) yOcft ^ ~ 4tT IfnS =9 U> - lovorr r/s 

^ t P) " ~ \ ZO C Zúoo Tf"t) la ^ dí ¿í") " /. _ -3.02 (2e<3- (-Zooerff-t) fr\ V 

cUc " 

1) tt) ( tv "A 
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6,32 The voltage ¿icross a 2-H inductor is given by the 

waveform shown in Fig. P6.32. Find the waveform for 
the current in the inductor. 


v{t) (v) ¿ 




Figure P6.32 


SOLUTION: 

i ^ -L ir rF) íUc 


nciL \) Ist) AC/jLíicL 

, UM- ujtUÍju 

■ f " 2. t ■*- V = CeOisindh \rtU£&$u 


i H3 



-é^o 

ó ¿ -t í L? 

b ^4-s 

4< -t «£ 45 
-¿rS ¿S 
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6*33 The waveform for the voltage across a 20-mH inductor 
is shown in Fig. P6.33. Compute the waveform for the 
inductor current. v(t) = 0, t < 0. CS 


V(t) (mV) i 



Figure P6.33 


SOLUTION: 

a -Xj 1 


S 


1 ^ LL TTCÍ) lO b'hJU- 

L l-t)- V -¿r + v ' 

- i kxf ¡¿X 


V¿1 





(D /) 
/) 

vio' ? -tr 
0 A 


A 


o -¿ ¿WL5 

2,/v-í J’/x? 
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6.34 The voltage across a 4-H inductor is given by the 

waveform shown in Fig. P6.34. Find the waveform for 
the current in the inductor. v(t) = 0, t < 0. PS¥ 



SOLUTION: 


íLt) =- 


"L 




'b Lif) %) 2ick axAcVi i ííu- 

l L^- )L 4r 4 V- LvKstzuf I nVttuy^ 

-Q¡ - i ^ 4 *JL c^r/u^ 


0 

Uoo i 


A 


, J*' 

{t O “/-(<>■+ (eODtjjJ\ 

ÍZj^¡\ 

2 - + L> oo Í7 ja 4 


■i <o 

0 ~~t ~ I DtKg 

tbmz^t ^ 'ZoDr^ 

5oa-¿ ¿ foAí 

V’om -f é S2)wti 


http://librosysolucionarios.net 



ChapterSix: Capacitance and Inductance 


465 


,35 The voltage across a 24-mH inductor is shown in 
Fig. P6.35. Determine the waveform for the inductor 
current. v(t) = 0, t < 0. 



SOLUTION: --- 

^frr °4rtts y i Jx/rtVt - 2o-t x ■= 27S 

3L. 

tT -l-Zmx. 'V ¿£)= iy xizT 3 t 

i 04 = 4- J 1 / ¿tfc - ~Jj 4 yi o" 5 i" - ¿ z -+- fcQ 

f T)- lOO^A - ^-t^+kTJ/u +,= 0.¡.n* 

K - 


?■ ¿-f) - 


6 0 A 

\ 275 f z A 

l 0.¿6>7 t - 
20O n A 


z 7 g -p- - 


^ooxío y\ 


'é 

Oí-t-zo- 

ó.bfaS á: ir *£. |. 2 rng? 
Í.2/WS 
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6.36 Fincl the possible capacitance range of the following 
capacitors. 

(a) 0.068 puF with a tolerance of 10%. 

(b) 120 pF with a tolerance of 20%. 

(c) 39 \iF with a tolerance of 20%. 


SOLUTION: 

3 ) C- Lonf ± l o% 
b) 2= l2opF t2o% 

0. c - ¿ ^ 


7 4 t g n F 
‘HpiF £ cí i44 pF 

?(. 2 m r í A £ 4C.S: xaF 
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6.37 The capacitor in Fig. P6.37a is 51 nF with a tolerance 
of 10%. Given the voltage waveform in Fig. P6.375, 
graph the current i(t) forthe minimum and maximum 
capacitor values. 


i(t) 


v(0(±) c 


(a) 



Figure P6.37 
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8.38 Find the possible inductance range of the following 
inductors. 

(a) 10 mH with a tolerance of 10%. 

(b) 2.0 nH with a tolerance of 5%. 

(c) 68 jaH with a tolerance of 10%. 

SOLUTION: ~ ~- 



L ~ ( D *¡£ | oL> 

- L i U finH 

b) 

2 n 14 ¿ 

5 X 

!-ñnH^L£ Z-lnH 

c) 

L - ¿,yu ir 

IdZ 

Ll.Z^hi L L - 7f 
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0.S9 The inductor in Fig. P6.39a is 330 fxH with a tolerance 
of 5%. Given the current waveform in Fig. P6.39b, graph 
the voltage v(t) for the minimum and maximum 
inductor values. 
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8.40 The inductor in Fig. P6.40a is 4.7 ¡xH with a tolerance of 
20%. Given the current waveform in Fig. 6.40b, graph 
the voltage v(t) for the minimum and maximum 
inductor values. 



Figure P6.40 
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3.41 If the total energy stored in the circuit in Fig. P6.41 is 80 
mJ, what is the valiie of L? 


L 



SOLUTION: 

S ,nJJL ( 1 A') (<; } l L ¿K,r<c alsc 


't, C 

Mr " 


A oiACuJr , 





^7" £?'|Al. - ^OrnJ ~ 1*0 0 4- ¿j^ 


Z L - O^Lli ^ O-ZA 


'Jl. ~ L < Qjr o 
COt 

^,/^c 4-DJT. 
hJ c — {) A') - 4oV 

= ^ C^ 2 - = ¿,f m y 

r Z — I S w J 

i z*** -—- 

= 5opi H 
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§,42 Find the value of C if the energy stored in the capacitor 
in Fig. P6.42 equals the energy stored in the inductor. 

4r 'Vc — 

c 


12 V 

Figure P6.42 

SOLUTION: " 

s íjs C*r*^yJí~6-si-b^ ¿ZncL í¡_ 

- C d^c. /^ O $ L - <o 

ÜCáat 



h c ^ ^ t-' l í íuC 


£--7-. ^juP 
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6.43 Given the network in Fig. P6.43, find the power 

dissipated in the 3-0 resistor and the energy stored in 
the capacitor. psv 



Figure P6.43 


SOLUTION. S t v\ c¿. aJst ‘¿ov(cjlc> cxX£~ Cenxsid^ i- } CUL u-o l~t 


i - L = O / i c * c. d^/cbt-O 

thw C ¡rccjA 

l\ ft. 

•k j s J^SLC 'híTw. • 

S h t pt 3 Fm c.n i.Jí 




k, = '7- _1__ 

L 
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6.44 What values of capacitance can be obtained by 

interconnecting a 2-jxF capacitor, a 4-p.F capacitor, and 
an 8-p.F capacitor? 


SOLUTION: 

C 3 - 

TLul 


C JTTXTl 
1 i li ii 


^ C¡ Cz + - I4^p 




L J 



c, 


3 possíbi \ ¡ Vfq> 

C&, ~ C. +- C ¿ C¡ 


C¿ t Cj 




5'Coj* F 

4.6.7 j* F 


C-‘ T~~ ~r^T f • 

1 I | 4 

V 




V 

Cz 

c 


X 

X 


3 'pasSi' L I (I fi'-AO 

^ " C/xV ü-^ V- 

d ú + Vj' + ^ W- 


-J- a _L v X 4 X 
C s C 2 . Q 


Fo"5S| lolx- 1/<C LoJ^ ' 


3. JF 


C T\ Z-BCj-F 

l-V >F 

<>- i-'X 


3 - 

c .20^7 
Í- 3 M F 


)■ TS>F 
^•G^F 


'V F 
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6.45 Given a 1-, 3-, and 4-|xF capacitor, can they be 

interconnected to obtain an equivalent 2-|xF capacitor? 

; 131 
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BAB Given four 6-fxF capacitors, find the maximum value 
and minimum value that can be obtained by 
interconnecting the capacitors in series/parallel 
combinations. 
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6.47 The two capacitors in Fig. P6.47 were charged and then 
connected as shown. Determine the equivalent 
capacitance, the initial voltage at the terminals, and the 
total energy stored in the network. 
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«48 The two capacitors shown in Fig. P6.48 have been 
connected for some time and have reached their present 
values. Find V 0 . 


O 


+ 


V. 


o 


+ 


16 V 


O 


12 julF 


4 fxF 


Flgure P6.48 


SOLUTION. ~Xci-e n. + <r*A C k^/'yu <rv 

$ * = (4xtcT^ (lb) -= (ULxu+O v 0 


V 0 ~ 5". 33 V 
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6.49 The three capacitors shown in Fig. P6.49 have been 

connected for some time and have reached their present 
values. Find V } and V 2 . cs 



Figure P6.49 
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■50 Select the value of C to produce the desired total 

capacitance of C T = 10 p,F in the circuit in Fig. P6.50. 


O- 


Cj' =10 pF 


c 



16 pF 


Figure P6.50 


SOLUTION: 

Cf - C CjLiftC ) _■ l D yCC 


/ 7 . i+j^F 

—_-_ iC _/ 
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6,51 Select the value of C to produce the desired total 

capacitance of C T = 1 jxF in the circuit in Fig. P6.51. 



Figure P6.51 





£¡rC L tC 




G~ 3 t-c) C£ 

C f ¿3 t Ci¡- 
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6,52 Find C T in the network in Fig. P6.52 if (a) the switch is 
open ancl (b) the switch is closed. 
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.53 Find the equivalent capacitance at terminals A-B in 
Fig. P6.53. psv 

4 fiF 3 jxF 
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6.54 Determine tlie total capacitance of the network in 
Fig. P6.54. cs 


4 jxF 1 (jlF 



SOLUTION: 


~j|— 




Cr 


C 


v 




ú 


—ih 


T 




“Ma f 


c. 


-Ih 




4f 




a 


Cjx - C +C 3 - 

¿■•j - Cif-rCs~- íej^F 


CytCy 


«— JL —" ~ I , ~ l— - i 
Cr " C C, ^ 
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6,55 Find the total capacitance C T shown in the network in 
Fig. P6.55. 
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6*56 Find the total capacitance C T of the network in 
Fig. P6.56. 


3 ¡xF 



SOLUTION: 


%ot 


mur' 


Hf 


i? 


ty 






r 




C - C + C z __ 4 F 

¿z-tc-s 


c 


T‘ 


C i + 


Cx 

Cx+'C? 



http://librosysolucionarios.net 




Chapter Six: Capacitance and Inductance 


6.57 Find the total capacitance C T of the network in 
Fig. P6.57. 



Figure P6.57 


SOLUTION: _ 

C-X r Gf ~ bj*, F 


C--f- = Ci + Cj (je 

oVc Y 
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6.5B In the network in Fig. P6.58, find the capacitance C T if 
(a) the switch is open and (b) the switch is closed. 

Ci 
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6 , 55 Compute the equivalent capacitance of the network in 
Fig. P6.59 if all the capacitors are 6 p,F. 
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If all the capacitors in Fig. P6.60 are 6 jxF, find C eq . G s 


C 

^eq 


Figure P6.60 







490 
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6,61 Given the capacitors in Fig. P6.61, are C¡ = 2.0 jxF with 
a tolerance of 2% and C 2 = 2.0 |xF with a tolerance of 
20%, fmd the following. 

(a) The nominal value of C eq . 

(b) The minimum ancl maximum possible values of C eq . 

(c) The percent errors of the minimum and maximum 
values. 


C 


eq 1 


O 


O 


c i 

Hb 


c 2 


Figure P6.61 


SOLUTION: 


= J (C|-f ízb 


y 


\) ) C- C. i Ct v '<V e /(C \ tww ~V *-/ 2 F 


c 


C-v 


i.io 3. r 


Cor^i 


n. 


/-4^F 


5^ 




c) ~b ¿frd j&-Tr*y- - C - Ce4 _ / 3 %> 






'jVH'CJnJr ^rrenr » 


_ /1.^ 
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6.S2 The capacitor values for the network in Fig. P6.62 are 
C¡ = 0.1 |xF with a tolerance of 10%, C 2 = 0.33 julF 
with a tolerance of 20%, and C 3 = 1 jxF with a 
tolerance of 10%. Find the following. 

(a) The nominal value of C eq . 

(b) The minimum and maximum possible values of C eq . 

(c) The percent errors of the minimum and maximum 
values. 



Figure P6.62 


SOLUTION: 

3 ) ' 4 + (/ ¿' T C ~ 


c *£-- i 






Cr^*¿í. - 1 . IgOlg 




C¡ ^- o. F ¿Ti**- - ^ ~ C, 2 C F- 6 




c 


™^ - l.zr^F 


c) •+ / 7 .. 3 T 




% 


u£W"Yt?Y" “ 








/<? • 3 T 
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6.63 A 20-mH inductor and a 12-mH inductor are connected 
in series with a 1-A current source. Find (a) the 
equivalent inductance and (b) the total energy stored. 
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6.S4 Two inductors are connected in paralleL as shown in 
Fig. P6.64. Find i. 

i 

12 mH 

Figure P6.64 
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»65 Find the value of L in the network in Fig. P6.65 so that 
the total inductance L T will be 2 mH. c s 



Figure P6.65 
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Detemiine the inductance at terminals A-B in the 
network in Fig. P6.66. ^S¥¡ 


3 mH 4 mH 



2mH 


10mH 


SOLUTION: 


i x - L± (JzzJlB) - 

L uf i~Lz -f- 


Ly » L ( L ^ +-L§) ~ <¡ m \A 

L u + L-)^ 



- L r (M Ly) q. \z. hn h| 


t L><^ Ly 


l t = L ¡ + ^ L ñ 


L r . «?. </z a. n 
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Determine the inductance at terminals A-B in the 
network in Fig P6.67. es 


1 mH 



Figure P6.67 


SOLUTION: 
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6.68 Given the network shown in Fig. P6.68, find (a) the 
equivalent inductance at terminals A-B with terminals 
C-D short circuited, and (b) the equivalent inductance at 
terminals C-D with terminals A-B open circuited. 


20 mH 



6 mH 


Figure P6.68 


SOLUTION: 
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»69 Find the total inductance at the terminals of the network 
in Fig. P6.69. 
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6.70 Compute the equivalent inductance of the network in 
Fig. P6.70 if all inductors are 12 mH. 



SOLUTION: 



I 

‘t 





L\- L 3 L f __ 
h+Lf 


L y r ¿mll 


' (TlLzl} Lz 

L/^Lx -H z 


1, 2 p\ l~f 


L 


% 


tL 


7 


Lg^ r I 3 . 2 m H 
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6*71 Find L T in the network in Fig. P6.71 (a) with the switch 
open and (b) with the switch closed. AIl inductors are 
12 mH. 



L 


f 


h 


SOLUTION: 



L X r ^3 ^ 

L v ’ hj__ fil - Sr' d 


3 ) L r L i ~j- ( Lk +¿ r ) C L tfr Ly~) 

L \ f Ly t Ly 


Lj - Z I . <f 7 r» M 


7 1 —r “ L-\ + ( L-x L-vy,) ) 
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L 5 Ly 

A iL 7 


L r - H 
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6,72 For the network in Fig. P6.72, v$(t) = 120cos377fV. 
Find v Q {t). 


10 kü 



SOLUTION: 

cZ-fc 


i-f) ' - < £ (s-íT-t) \/ 
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6,73 For the network in Fig. P6.73, v$(t) = 115 sin377/ V. 
Find v 0 (t). 



SOLUTION: 


-7 


V.? IP> 


£6 


u s t-P) ¿X 


/ b ¿) CV)-~ 3.57 terrf) V 
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,74 For the network in Fig. P6.74, v Si (t) = 80 cos 377 1 V 
and v S2 (t) = 40cos377í V. Findv 0 (t). 



Figure P6.74 
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5 For the network ín Fig. P6.75. choose C such that 


v 0 = —10 / v s dt 


Source modei 


Rq = 20 ka 

A 


80 ka 


n í + 


Figure P6.75 


SOLUTION: 




U iíOC 
5 


+■ £j = / <5o )<TL 


hl-teJL tif C - Q.\ 


C - / O'A- F 
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6,76 An integrator is required that has the foliowing performance 


v 0 (t) = 10 6 


v s dt . 


where the capacitor values must be greater than 10 nF 
and the resistor values must be greater than 10 kO. 

(a) Design the integrator. 

(b) If ±10-V supplies are used, what are the maximum 
and minimum values of v 0 ? 

(c) Suppose V s = IV. What is the rate of change of v 0 ? 



1 — C'v 5 tck % - - % ifz X- 


CE t C 




-hzr/Li stl-ut: C~~ Z-vnF £ = ZaUSL ¡l 7 = ZgLsl ^ 


’MSl 


bb O 0 JU)CtsuJL 4 Í~l < S*ff\i-cc> flh/ (S duw-il-cJJL h ^LA/ 
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8.77 The eircuit shown in Fig. V6.ll is known as a “Deboo” 

integrator. 

(a) Express the output voltage in terms of the input 
voltage and circuit parameters. 

(b) How is the Deboo integrator’s perfomiance different 
from that of a standard integrator? 

(c) What kind of application would justify the use of 
this device? 


Ri 



SOLUTION: 


3) 1 % ( A") = f D 


Mj -Tx ¿ + njx - 


. w - HjLc avr 0 


t, ¿bt 
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_ i- ^ 
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t, 1 tc 


i j Tf ¿7) -i fjL _ ±h) 

Jl I Fj 
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^ Tt 0 - ttfe f-y ^ 
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6.78 A driverless automobile is under development. One 
critical issue is braking, particularly at red lights. It is 
decided that the braldng effort should depend on 
distance to the light (if you’re close, you better stop 
now) and speed (if you’re going fast, you’ll need more 
brakes). The resulting design equation is 


braking effort = K x 


clx(t) 

dt 


+ K 2 x(t) 


where x, the distance from the vehicle to the 
intersection, is measured by a sensor whose output is 
proportional to x, v scme = ax. Use superposition to show 
that the circuit in Fig. P6.78 can produce the braking 
effort signal. 



Figure P6.78 


SOLUTION: 


Ty - - f C d 


1/, 


- lc. 

H 






\) 0 ~ 


f ? |? 'TU 

K/ fíz ' 


V 0 ~ Kfij H d dx 




, 1 
K ? - hdc 


TK 


J2, 
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FE-1 Given three capacitors with values 2 jxF, 4 jxF, and 
6 |xF, can the capacitors be interconnected so that the 
combination is an equivalent 3 p,F? c s 


SOLUTION: 
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FE-2 The current pulse shown in Fig. 5PFE-2 is applied to a 
1-pF capacitor. Determine the charge on the capacitor 
and the energy stored. 



SOLUTION: | 

(° 

c 

£ <o 

^ ¿-D- J i 

t ^ 7F 

c 

0*= 1 1 us 


wtnw- 1 c vL+) ah-cw *ítv = j 

x l b 


-— 

0 T 

'é’ ¿ O | 

UW=| 

íSA'D^-t^- T 

Iju-s 

_ í 

I g 

~¿r> /yU- 5 


V 

V 

v 


<-£> 
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6FE-3 The two capacitors shown in Fig. 5PFE-3 have been 
connected for some time and have reached their 
present values. Determine the energy stored in the 
unknown capacitor C x . CS 



SOLUTION: 

r¡ 

V^ = /6V 


Figure 5PFE-3 


r 3 f i' dX C i't+ydt 

c i J c* J 

b = C* = _L 
^ c, z 
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7.1 Use the differential equation approaeh to find v 0 (t) for 
t > 0 in the circuit in Fig. P7.1 and plot the response 
including the time interval just prior to switch action. 



Figure P7.1 


SOLUTION: 


V c tcT) r oV 
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A 

4 

6 -Vc f 
> 

tru 
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7*2 Use the differential equation approach to find v c (t) for 
t > 0 in the circuit in Fig. P7.2 and plot the response 
including the time interval just prior to closing the switch 


2 kíl 4 kft 4 kft 



í^r {Iz.ri-j-’iZf 


—'t/'C 

hrr ^ ^ f. c chn MJr VtW-K^-e 

fz^ CXJc 
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7.4 Use tlie differential equation approach to find v c (t) for 
t > 0 in the circuit in Fig. P7.4. 



Figure P7.4 
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Use the differential equation approach to find v c (t) for 
t > 0 in the circuit in Fig. P7.5 ancl plot the response 
inciuding the time interval just prior to opening the 
switch. OB 



Figure P7.5 


SOLUTION: r c Lo~) - V c (oO jzj^ íl^ i S) - 4v 

^ p >0 ’> > f -o ^ iH h ^ --o 
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7 '.§ Use the differential eqiiation approach to find v 0 {t) for 
t > 0 in the circu.it in Fig. P7.6 and plot the respon.se 
including the time interval just prior to opening the 
switch. 



SOLUTION: 


'V Lo^- Tií.cs-^ 1Z - Lz _ ¿v 

£- 2 .+" 


'Va c+)= ><i-fk» «=- 


-t/'T 
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Nm : d Vg I __j_ _ 
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~ o = 4 ]^ 4 - 


L r C I ^2 £ = 0- Vs 

L l¿ 2, ^ rtfS J 
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7 Use the differential equation approach to fmd i 0 (t) for 
t > 0 in the eircuit in Fig. P7.7 and plot the response 
including the time interval just prior to closing the switch. 



Figure P7.7 


SOLUTION: . ^ „ . . 
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7.8 Use the differential equátion approaeh to find v 0 {t) for 
t > 0 in the circuit in Fig. P7.8 and plot the response 

including the time interval just prior to elosing the switch. 

cs 



Figure P7.8 


SOLUTION: 


LtífKa ssurcA- '■ 
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7.9 Use the difFerential equation approach to fmd %(í) for 
t > 0 in the circuit in Fig. P7.9 and plot the response 
including the time interval just prior to opening the switch. 



Figure P7.9 
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7.11 Use the diííerential equation approach to find i 0 (t) for 
t > 0 in the circuit in Fig. P7.11 and p'lot the response 
inclúding the time interval júst prior to opening the switch. 
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7.12 Use the differential equation approach to find v 0 (t) for 
t > 0 in the circuit in Fig. P7.12 and plot the response 
including the time interval just prior to opening the switch. 



SOLUTION: 
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7.13 Use the differential equation approaeh to 
t > 0 in the circuit in Fig. P7.13 and plc 
including the tirne interval just prior to 0 ] 



Figure PT.T3 
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7,14 Use the differential equation approach to find v 0 (t) for 
t > 0 in the circuit in Fig. P7.14 and plot tlie response 
including the time interval just prior to closing the 
switch. psv 



Figure P7.14 
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7.15 Use the differential equation approach to find i(t) for 
í > 0 in the network in Fig. P7.15. 



SOLUTION: 
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t > 0 m the circuit in Fig, P7.16 and plot the 
including the time interval just prior to switcli 


12 mA e . < 6 kü 


t = 0 



1 mH 


Figure P7.16 
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7.17 In the circuit in Fig. 7.17. find i 0 (t) i 
dífferential equation approach. 



SOLUTION: 
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Use the dinerential cquation approach to find i(t) for 
t > 0 in the circuit in Fig. P7.18 and plot the response 
including the time interval just prior to opening the swi 



12 V 


t/ U) 
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Figure P7.18 
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7.19 ln the network in Fig. 7.19, find i 0 (t) for t 
the differentíal equation approach. 


i„(t) Í, 


2 H \ 
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Figure P7.19 


SOLUTION: 


í. i o~) - z ( 


d • +■ -L 
% % 


¿fo- 4 i 


L + L ' c > 4 ú =9 4 ±¡ 


L o - t, e 


¿~ =S 


¿ „ ( b + j ~ A 


r 




t c L+>- 0. 67 e A 



o.l t).U 


http://librosysolucionarios.net 





534 


Irwin, Basic Engineering Circuit Analysis, 8/E 


7.20 Use the differential equation approach to find i(t) for 
t > 0 in the circuit in Fig. P7.20 and plot the response 
mcluding the time interval just prior to switch 
movement. : p s v 
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T,21 Use the differential-.equation approach to find i L (t) for 

t > 0 iri the circuit in Fig. P7.21 and plot the response 
meiuding the time mterval just prior to opening the switch. 
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7,22 Use the differential equatíon approach to find i 0 (t) for 
t > 0 in the circuit in Fig. P7.22 and plot the response 
mcliiding the tlme interval just prior to opening the switch. 
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7,23 Using the differential equation approach, ñnd i 0 (t) for 
t > 0 in the circuit in Fig. P7.23 and plot the response 
including the time interval just prior to opening the switch. 



Figure P7.23 
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7,24 Use the differential equation approach to find v c (t) for 
t > 0 in the circuit in Fig. P7.24 and plot the response 
includ'ing the time interval just prior to opening the switch. 
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SOLUTION: 
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Figure P7.27 
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7.28 Use the step-by-step technique to íind i a (t) for t > 0 in 
the network in Fig. P7.28. ;CS 

2 m 4 kO 



Figure P7.28 
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Use the step-by-step méthod to 
the network in Fig. P7.29. 


t = 0 


12 mA 


l 6 kO 


Figure P7.29 


SOLUTION: v 0 tf) - ic, 4-14 e _t7ic: 


o" 


D, ío") = 12 -Xm 


:T| 51.1 ^ 


±Í2Í 1 --, ,-- 

t~l X 1 *- ^ 

íimA® %í 34V@ 3 U+ ) 




T) 0 te®') = 0 = L, 


1 *-? . Kx le.-rz z ^L^ 


— y 

T) 0 LrO = 3t e V 
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Ffgure P7.30 
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31 Find v 0 (t) for t > 0 in the network in Fig. P7.30 using 
the step-hy-step technique. 


SOLUTION: ^ 

\ ¿ 2-2=" ~ 'TL/X- ¿kft 
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7,32 Use the step-by-step technique to find i 0 (t) for t > 0 in 
the network in Fig. P7.32. 


h 


/T) 12V , 


4 kf 2 

Ó 



t W W ¥ 11 1 1 

4kü 

fNp r = o 


>4 k fí < 

*> " :í: 

H~ - ) 

Í4kO - 

' 4(0 


200 {jlF 


Figure P7.32 


SOLUTION: 

i» 

h 


L o > ] ' 





f-3 





Vco-) 


'Mo') 


P-zt <£3 



h- h //|Z z . ZLA- 



■tj 




1- A 





- ÍZ* JL 


Ztsra íZytfe 

U ío °) - ~ t2 - _ - Z/r, 4 ~ £y 

hytd-K, 
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tüi r 

h h 


———t> 


~ -V- 


~o 


Wi 

rz-x+^3 


*t-huC- i.o7 s 



S~. 3 3 [<Ji 
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t’i + c z e^ ^24 

^ L, U£v 

IZ * L t ( t-3 + 1^) +<L'f- l/P^ 

(fY~ 3 

L / H- ~ l ‘z (- H +■£%') - 1¿ 

i¡ --/2- m ñ. 'V 0 (o fS > - l /^2. 
// 



%t*+)* í$-\i=:k, + k 7 

ir ¿ 


'Oo ( 0*^=0 - ÍL | 





—*A/W—■ 

02, 




% - £ftPz+ £5 7.33 ic/L 

* ^3-^ 


~^T - ^¿7 >1 s 


- Z- 7 J^ 

% (t) -- 4 . 3(0 e V 
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\í^~- 


- S"t 

~~ o. 6 e j »> A 


0 . 2 . 5 ' 
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[ D up)= *lí _ + 3m ¿\ - 

P'yt ^ 


r = ? 


v 


, . Ia.- £5 + (e^í-r^ = JLi 

]*<(- ? p s t = Ü2. ¿ > o.ts 
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7.40 Find i 0 (t) for t > 0 in the network in Fig. P7.40 using 
the step-by-step method. 
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■ir~ ao 


1' -tio 

- 4_a 

-t'l ' í '' i/ %”r s 
% ^ » 
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7.48 Use the step-by-step method to fmd v 0 (t) for t > 0 in 
the network in Fig. P7.43. PSV 
0( U 



Figure P7.43 


SOLUTION: % ^ 



te^~ \ + &T% = IZ/L 
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AB Use the step-by-step method to fmd v 0 (t) 
the network in Fie. P7.46. 
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■¿7" 0 + 




n 


-/VW- 


*l 

IZv' ( + 


P-2L 


% 


^ co 






/ V 0 ~ (z4~i z) Í 3 

V 6 M* sv= 


ZSL 


1-L 


X 


5“ 




— 4?‘tr 

'Vq r k £ V 
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6 - S"= /-■f’A 



í t> 


j¿y= //JZ 3 - ¿SL. 

L o ~ (¿Jhz - • /'o - 2 A 

\*~z + + P'j' 

o/ 0 ¿»V %- /¿v - j¿, 
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lzA = 


b —oo 



=o- 


_ t.sé 

2 IZ- ■£. A 


t -7 



=e K -+* z y 

|Z^ = 3-JL 


t:= A 

i2 s 


z_ 


s 
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7.49 Use the step-by-step method to find v 0 (t) for t > 0 in 


SOLUTION: 


, L| 


t L f 


z 


A'es/) ¿U\aM/S¿S: 
lj U F II = O ^ v ' ( - -6 A 

l Z. (. + “ í 3 ^ - O ¿.’ 5 - 3 ¿ 2 _ 

12- (j l - ¿ z ^ ^ 7 ¿3 -5 

i €/¿$3 U r Z- 4 f ¿ 2 .-= 


l L t £>") = 1 Z - i. * ZO A 
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‘ * 


L 3 CZrU^-tU J 'ÍZ P 3 - 

0 = t I £ I t l 2 /Z-2 f ¿ 3 f ^S'') - Ijf. ( 

>o = ( <-3- L+V S - . f) V L 3 = 0-7 0<ó A 

?■ *// = /<, + *z 



t~-°& 
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i L ^ ~ 2l = ?■ s - A - ^ 

H- 



-s ¿ 

5.5 -fe A 
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7.52 Find i(t) for t > 0 in the circuit of Fig. P7.52 using the 
step-by-step method. 


6 íl 0, 




!< 


i - 


~ + -1— +■ \ /q 

E, «r 



Qij ' b // ( Ez i- PaI 

íUfo - 2iL 


Z-XA 


Í/& z h¡//í¿f 

ifl 
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7,58 Find i L (í) for t > 0 in the circuit of Fig. P7.56 using the 
step-by-step method. 


10 V 



2 H 


Figure P7.56 


SOLUTION: 

t'Q ~ • V, •*) t L - LÜ¡ = 5-A 

8--C 4 - i u L l Lo')- 5A - L, Yt z 

1 L ~ t | n í 2 "?. C |_ /O. 

i L (.p., vy/) - 5-^ ( _s) i' L c^)- 2A = L| 

^ y - ía 8 , 

u - i 'x (e l+ e.7) 4 stj, = F 

fhg = 2 M-/L t.= L /|^ , -L s 

_ /7 f~ 

\ Z -t- j £ j\ 


~t -> oO '• 
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t =cto 


% í A-V* 


i o 6-f) - - /. rm A 




t =o 4 J i o , = ^ ic^^Ó 


http://librosysolucionarios.net 



Irwin, Basic Engineering Circuit Analysis, 8/E 








Ai 6 í ■=• o V =» 
A- 

0*0 
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7.62 The current source in the network in Fig. P7.62a is 
defined in Fig. P7.62b. The initial voltage across the 
capacitor must be zero. (Why?) Determine the current 




Figure P7.62 


SOLUTION: 


§ i * <jl t ¿f) ia gf p4v- ~t < O > 'i A j> tk 
“Vtc- VvwsT . 

t= o~ : -o 

o } C 0 ^il3 r 5A- L ( t/^ 


tj £ C'í/fa^UA' /K- 

1¡ 6 ~ k? 3 4 l<y.^ 

t e of) - 
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i c = o A 1 0 r C, - kr, /? 2 = /zv= r 3 

~ -3 A kr^i^izx/ 

t - C ÍL^ ~ ¿ (*trí,') = y s 
- ‘ t/ f 

6f)* 6 - 3 <s A 

-t/j 

'U <L C •V' - ) _- |2 -\2.« V 

— "t/V 

t * */■ S s - t) 6 t4v) s 5-1 t V ¿ 0 = Ifj -t- (g z tfr > V. rj* 

~t' - -t- f-S" 

y z r% 


t ~* c ~ t 0 - o ■= Y-£ =9 k^, - 1-2 

l i- *- ~ < ~ o^i ■ 

- i/i 

/ o L-t) * /• zi e 4 t > y. rs 
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7.63 Detemiine the equation for the voltage v 0 (t) for t > 0, 
in Fig. P7.63a when subjeeted to the input pulse shown 
in Fig. P7.63b. 

■ c. 



3 kO 

%A 'V' " y 

6 kn Pi 


* 


2 kO 

w 

200 jxF 


-O 

+ 

Vo(t) 


o 


(a) 



jiij 


m 





f=o+ 



- i-zri 

V 0 Lf)~ % -t e v o < í I 

, -1 / c 

frv- lí: > I S, 'Vo ■> IC 3 -bK^ <S C t ' - i - i 

tfZ /“, Uo - S'-'M V 

g; - /* ^ ai 0 = 

¿M_±_Z°í? V o — o ^3 Jty -s 5.H v 
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7,64 Find the output voltage v 0 (t) in the network in 
Fig. P7.64 if the input voltage is 
v,(t) = 5(w(f) - u(t - 0.05)) V. 



Figure P7.64 


SOLUTION: 



As tv') 

ó —V— f>Oi>\S 

e 0 = L/ -^ z F //c 

5 —— 1 

7' v ' -t ~7 Jb n^s 

, -tA- 

!/£,•= it? t^e c 


Q~ 4)o - O 

^ 3 0 v 

0 




0 í> 

3)o~ Ví = 


V d -o = 

tr 

7l.~ C- = o. 15 X t+)= ü o ¿ ¿ — srvn-s 


¿ Uo V - CTo m s -\J 0 - 3.03 V t '\) <L .= i.^tV 


5bjhS i ' 0) c = 1-47 V ^ V 0 -* /V¿ - Va- ~ 1.1 IV + 
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7.65 The voltage v(t) shown in Fig. P7.65a is given by the 
graph shown in Fig. P7.656. If i L ( 0) = 0, answer the 
following questions: (a) howmueh energy is stored in 
the inductor at t = 3 s?, (b) how much power is supplied 
by the source at t = 4 s?, (c) what is i(t = 6 s)?, and (d) 
how imich power is absorbed by the inductor at t = 3 s? 
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b') p s Lk)~ 'V LV) l'L t)~ 1/ Ct) l L L~t) 4 'V /p. 7 

^ ~ -L P ^ V Lt~) <¿± - <${ \ Z ~ st[^- OA 

í- J D O ^ 

?j é : )" t 1 ^) a = i °% 

c) l' [(*) ~ iutL)+ Vk) V(L) - o 

1 L L b) - f f ITl-10<tá - 1 - S-b\ - - 5 A 

L Jí) D Z 

< ((*)■= - 5“A 

p L ■= -Uvttf i L ¿í).~ fA v¿5)=-rov 

¿ 3 ) - ~ 5 O U! A-^’5'0 v'Ve.íX 


pjr = SovO 
- 
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7.88 In the circu.it in Fig. P7.66, v R (t) = 1 00e mt V for 
t < 0. Find v R (t) for t > 0. 



Figure P7.66 


SOLUTION: 

í ~ ó / V<Z Lb~)~ I ooV l l I o") 


'7' - L i 


%(*-)_ -|A 


T2 






g * 2 ^Lo^-~[í\ 


/ 0 ''')-= “ L l I oJ) Vz J 

~~~ t, +^2. 


c>= -="> < = Zo y 

-t . r- ¿-6wJ , 

___ 2 “ “ ' ' ~ S 

ít,í^ X> 

r ~$bt 

J 'V/i O' - zo e v I 


L,-V V-2_ 
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7m7 Given that v a (G-~) = -10 V and v C2 
circuit iii Fig. P7.67, find i( 0+). 


V C1 (0 



t = 0 



Figure P7.67 


SOLUTION: 




■¿_=o7 


i t0 +> ) , -/ o -■ 24 . 

‘T~’ 

1 t O^) a. -7-rA 
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7.68 The switch in the circuit in Fig. P'7.68 is closed at t = 0. 
If /](0—) = 2 A, determine ¿ 2 (0+), %(0+), and 
¿¡(t = oo). 


h(t) 


L¡ 2H Vft(t) ; 4fi /.J_ 3 H 

--- —. . —4 -----—-— 

Figure P7.68 



SOLUTION: 


t-o ~ ¿o-)^ZA dA 

tJL&'* l, lo*)* I, M - ZA L z C ¿ (cT)^ OA 

'Vf L <©■+')» -l ¿ Co+) Í4) - ~¿v 


'V,L. L o +') - 


-áfV 


l ^o 6 '-í 3(1 
Tj > 0 A 


i i'c-t) -~>v 


) , C °*0 = o 


http://librosysolucionarios.net 





Chapter Seven: First- and Second-Order Transient Circuits 


583 


In the network ín Fig. P7.69 find i\t) for t 
(0—) = —10 V. calculate % 2 (0—)• 


Figure P7.69 


0.3 F 


vct) (±) lOe ^u(t) v 0.6 F 


SOLUTION: 


Oit -f - o 


-IdV. 



-t >o 


lOe V 


,Lo~) ~ ' 0),, Lcñ =. |oV 


Ch = C, _ o.'ZF 

dl +C-2_ 


c L-t) - ¿ 

. Mr 


/u ¿-+) 



- í O í t-t') — 50 €, 




^ / o“)» /o v 
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:cn m me circint 

for a long time and ís opened at í = 
v c {t) = 20 - %e~° 05 ‘ V, find R u R 



Figure P7,70 


SOLUTION: 

_ +/%> . —-t Aj- 

- 3 <e V = tate 


K.s'V tao') = 


t;= /OXL. 


v ^cLo^ - ^ c Lo") - 2 Ctifct) 


c = ¿ =20 


T/ +-íZ- 


C= 2F 


c- 2 F 

E,-1 o^ji— 

C x ='T~ri 
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7.71 Given that i(t) = 1333e~ r - 833e“ a5r A for t > 0 in 
the network in Fig. P7.71, find the following: (a) %(0), 
(b) v c (t = 1 s), and (c) the capacitance C. 



Figure P7.71 


SOLUTION: 

0 ~) M L Lo ~) « nj^ c o ) - ov - h) c í a+') \) t ^ o') - o v 

t>) V c MO ■= 1 J i' c&r 4 K 

r - r/z. -t 1 

- U / Ke.C'O’ & - /3. 33 e I ■+ K 

o r X £ 3.33J + v =9 k.^-3.33/0 
7WC C. 

cl = z. - c [+,/J — <0 c ^ | ¿ = V 3 f 


c/j) 4) ) 
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7.73 The differential equation that describes the eurrent i 0 (t) 
in a network is 



Find (a) the characteristic equation of the network. 
(b) the network's natural frequencies, and (e) the 
éxpression for i 0 (t). 


SOLUTION: 

a) rS 

bb S 1 — (e ± l3(,- llo í - 0.1(4- ? e , 

■-— ’ C- 5.3 + J' 5,,í 

< “') <5- í - in l ) ¿ *- - I - dv-v- 
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The terminal current in a network is described by the 
eqiiation 


dt 2 


+ 8 


di„{t) 

dt 


+ 16 i 0 (t) = 0 


Find (a) the characteristic equation of -.the network, 

(b) the network’s natural frequencies, and (c) the equa- 
tion for ijj). 


SOLUTION: 

<SO 


o 

~ V 7 ±~\T¿4 - OH 


2_ 

cd) 

a 8 

I 

4-i 

' ^ S &I 


4 r/s 






4 ± 
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7.75 The voltage (í) in a network is ’defined by the 
equation 


Find 



+ 5vi{t) = 0 


(a) the characteristic equation of the network. 

(b) the circuit's natural frequencies. 

(C) the expression for v¡ ( t ). ^ s 


SOLUTION: 


■¿O + ZS-t -5 =o 


t') - -2_£j±Eü’ 

z 

C ''j la r ! 


I ± ^ Z, r '/ s 


% C+) - c. [ A/ Ccr^ W Zf" J 
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7.76 The output voltage of a circuit is described by the 
differential equation 



Find (a) the characteristic equation of the circmt (b) the 
network/s natural frequenci.es, and (c) the equation for 
V 0 (t). 


SOLUTION: 


¿O S r *- ?s + 10 “ ° 
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7.77 The parameters for a parallel RLC circuit are R = 1 O, 
L = 1/2 H, ancl C = 1/2 F. Determine the type of 
damping exhibited by the circuit. 


SOLUTION: 



21 i) + X c ir 

fL L J ¿Mr 


cchr 4 x dr- irc+)=o 
^ ocr i~ 


i 

Xt 

dLr 

cht z 


+ -i ár 


4- 


nrí-T) ~-d 


^¡L- ¿-4 Z 




5- '/z 


(t^XíLY^jcJ 
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7.78 A seri.es RLC circuit contains a resistor R = 2 íl and a 
capacitor C = 1/2 F. Select the value of the inductor so 
that the circuit is critically damped. 


R t + L dÁ 4- J.C c óJr — o 
6Í/V ^ J 

“L. 

ék f 1 é' 4 i 

ÁA' 2 ' L M LL 

J— ~r U>2~ £ % U) 0 ~ 

LO L 

éirv' 5’ = I J £ », YT» R-Tc 

L L ~ 
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7,79 A parallel RLC circuit contains a resistor R = 1 O and 
an inductor L = 2 H, Select the valiie of the capacitor so 
that the circuit is critically damped. 

SOLUTION: 
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7,80 For the underdamped circuit shown in Fig. P7.80, determine 
the voltage vit) if the initial conditions on the storage 
elements are i L (0) = 1 A and v c (0) = 10 V. Jc s 



Figure P7.80 
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7,81 In the critically damped circuit shown in Fig. P7.81, the 
initial conditions on the storage elements are i L ( 0) = 2A 
and v c (0) = 5 V. Determine the voltage v(t). 



Figure P7.81 
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7.62 Given the eirciiit and the initial conditions from 

Problem 7.81, determine the current i L (t) that is ílowing 
through the inductor. 


SOLUTION: 



?— l°AL' I— ~ ¿L— o.o\F 

^ 1 \¡_I o“) -¿4, 


inp^- 


A} it) - 


- s-t 


2- Z5 t e 





S" 
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7.83 Find v c (t) for t > 0 in. the circii.it in Fig. P7.83. : c s 



Figure P7.83 


SOLUTION: 

'■ 'o“) -- ?V í u io~') =<o 

+ JL_ ¿*¿- v % _ Q ^ s 2 -* 3./2<rs f^r-o 

dx* ÍZ c dt Lc 




AJ/, L-t-i = e 


T-t r. 


i. f yi- s - n-u 


[_A V CcriUiT f 


D t. Lo~3 = A v = g’ 

- í L'lo') - o - 'ikl 4 ¿ íte I » Al . C [ A. M- T A| 1 

1 e 

A¿. = —Z--CT s/ 

! ___ - - — —-—----j 

^ c rr) — <2 [ f i — Z- ti3 ^¡iuuyt 

T~= /.f¿?r ¿l ~ 4-ir r¿s 
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Find v c {t) for t > 0 in the circuit in Fig. P7.84 if 
v c (Q) = 0. 




SOLUTION: ^ ^ = 0 


(Lff- + F. ¿I ü__ ~0 =*> ¡Fs+ lo" 7 - O 

cM 1 - L 




-ilz7 - -(77 
- 73 = -r 2 


4 /F = 


JC, 6 


-IIZ7V ~?s7zt 

1 k z e 


-v¡t ~«r z t 

C i C 4 


7 ¿ ro) - o = 

¡2 =. R l L íot¡ f ¿ -f t/ ¿ = RL, +-IZ - Lv, Lj - L T ¿ t z +'U <; ¿o +N ) 

T) ¿ ¿ O/ O F ~ 0\/ K| - 15.5 m A. •» - 15.5 !*\ 


F? 2 < 2-v 
, ■'Vc H 0 = 


¿Lt 4 X 3 L6*) = o * 

cr, 

. -r 2 -fc ~ojt ~ 

i" 7 .3- e - i 3.75"e ¿ iz 
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- *t^3 

n r . t\z7 1 




Figure P7.85 


SOLUTION: 

t-o" 

■V c t. 

0 • 

12’ 

y 

^ í_ ¿ 

v 0 - t L /ü") 

■¿r "> o 

dU 

+ ÍÜ£ 


) + 


*- o 

4¿5S 4- 


¿Lt 2 ' 


2- 

/ 

u. 

\ cM.sr*J ■j L r-e ^ia^v u_A. 

: 


v ~ 

-¿O 

r /s 

A) fi L-ñ 

=■ B 

- Z-o't ■ 

'T”' 


c." 





/ \) 0 C --''Vto + ) - Í2.V= 3, 

- Í L Lo +s ) - 0 = + ¿ 4S) » rz + cf- Zo&, + B 1 

£z ^ L J 
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7.86 Find v 0 (t) for t > 0 in the circuit in Fig. P7.86 and plot. 
the respon.se including the time interval just prior to 
ciosing the switch. 



Figure P7.86 
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7,88 Find .v 0 (t) for t > 0 in the circuit in Fig. P7.88 and plot 
the response ineluding the tirne interval just prior to 
moving the svvitch. 


1 o t = 0 



Figure P7.88 


SOLUTION: 

= Z A 


ÍS¿-- , , , ’ '-n- 


ZA ® 4 

d> i 

l 3 

d Uo + 


r i 

ÍiX 1 


¿p-1 tzc; uc 

5^4 4 r +- 4 —o 


r/s '\) e 

_ ~t--fc* 

fti = S>, <s + &z~t e 










¿1,0 4 4j/ 
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time (s) 
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tor a long time and is opened at t = 0. Find i 

t > o. IfPs v 


12 V 



t = 0 



1 F *T' tih) 


LufctO 


+ ) 12 V 


Figure P7.89 


SOLUTION: 


4 /o")- 'Ü: - - 3 A 


-é>o-. 


Vc (■ o~) - z4V 


/ 2 - C?| + L<¿¿ ti'i/fá EÚ+') + L d£ 

dtf 

S L -r£.S+-L =o =) s' L + 5S f o,s =o r -- 5' °‘¡ ° * 

^ LC JZ - / - </-81 = — U~2_ 




.. - ír /'t -Oú.’í' 

1 L-iD ~ 1<L j g j- 


V c 10 +) ~ l z - í2 L (oh 




t/o r )*~3 - 
- 11+ 3 L + L K/VJ + LK 2 r z =2f 


F, — — /./<=? /f 

/6 = -j. f j A 


- o.\ o-b' — y. 'V? + 

i'¿+)= -/-/? <£. - /-// € A 
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7*91 The switch in the circuit in Fig. P7.91 has been closed 
for a long time and is opened at t = 0. Solve for i(t) for 
t> 0. 



Figure P7.91 


SOLUTION: ^ p- •. I Cd*} = j±__ - zA \} c ¿o*)* L ¿t>+') fy,*--4-V 


/ r o + '2-v ¿ L, +-J. f¿ 'CJJJ ¿H j. 
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The switch in the circuit in Fig. P7.92 has bí 
for a long time and is opened at t = 0. Find 
t > 0. 


iit) ‘ ^ 


12 V 


Figure P7.92 


0.5 H 



'tfet.-rt 


5 O £ Pj 


SOLUTION: 


: t~cr '■ .12-' _ ¿ A AJ C (Q-y 12 fe- 

|2 /+ fZ^ (2,+-^2, 

12-= Ld¿/stír ± K, L F-f ii s-/ a 


= ' ]r/S 

7í¿?F =• 2A = T>, 


I = B| e. 

‘ z ~ l íi¡ + £, Uv*) +ir¿ ¿ 0 -> 

dt‘-b=ü 


iz='L&, + + e/o =? 5 . 


- _ _ ^2 

2 2-f) ~ 2 e 
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The switch in the circuit in Fig. P7.93 has been 
for a long time and is opened at t = 0. Find i(t 
í > 0. 



Fígure P7.93 


SOLUTION: f-- 


L í£> ) r i F _ 1)¿ C O’ ) - (o~ i ¿i) ?2 




f S 4- X r¿) r 5 + -f § 5 /¿ 


~ X - 

Z X) - ^ ^ ^ 


zló +) = “3 = ¿'z -+>C Z 


z)¿ ¿ o+) = á> ~ £ z Clt>F) ~ L df ! . = ¿ f / 2 . -í¿l k¡ = /j 

■h'=c>-+ 


, K¡ - ~ (o i L¿z. - s 


(M - - ¿ Z ^-LJe f 
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7.94 The switch in the circuit in Fig. P'7.94 has been closecl 
for a long time and is opened at t = 0. Find i(t) for 
t > 0. 



SOLUTION: 0 - ■ i(o~)z 3 o__ _ 3, 

é - I D ■= L > + t\ ¿d +- 1 f 

djt ¿ ^ 

S^rjLs-v-l^o = shioj + zr e? s lx =~rr/s 

l U 

7 /-f ) = B, (t ■+ ^¿e ¿ 7 /oOrj- g ; 

- D c / = -5 ~ 10 - C i'/0*9 - l = 1 o - 3o + LCr) s ( - L % ¿ 6 Z r © 

I ÍLirU 3e' 5 ^^] 


Zo- l z / ( {«-') = s V 
j2 = 1Z 2 +ÍZ 3 ^ - ifidJr 
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7.95 The switch in the circuit in Fig. P7.95 has been closed 
for a long time and is opened at t = 0. Find i(t) for 
t > 0. 


6 n i .5 n 



1.25 H 

Figure P7.95 


SOLUTION: /~~Q ~ : ito') o ‘ * 3í{ -0 v - V c L o 4 -^ 

'■ ^ ei J idi: + L £- = 7.S-JX 

C, 2, = S ¿ '-4-(oS + B ■=-> <37 " 2. er ¿j. 

, - 24- — d4- , 

t CT) - k', e +■ e f 1 ( 0 +) = 5 - K v + 

^ .2 = ECMO-Lt! -%] * K + L -fL] * 

CW. Mt lo*’')' fcl /z - * J Aj * K *-L -9 I-S'e, - í? 

KpT/ f^^J.2 2'íf)* i.l-e' 2 '*- >-Ze~ ¥i 4 
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Using the PSPICE Schematics eclítor, draw the circuit ín 
Fig. P7.96, and use the PROBE utility to.plot v c (t) and 
determine the tirne constants for 0 < t < 1 ms and 
1 ms < t < oo. Also, fmd the maximum voltage on the 
capacitor. 



t = 1 ms 


Fígure P7.96 


SOLUTION: 


t = 0 



v c (t) 
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Time 
















































% 3 ± V 




[ mj* 




A)¿ í 0 >= O-^i-V^z ^ k”, *-ií| 

*t /*f 

'V¿ C -Lj ) *■ 3c¡.(^ ~ l¿¡ j- ¥2 & 1 C11~ 5 . 4 ^^) 


c ttó -' 

34 . ot = K, + ü 2 

-Wt, 

<? 


--tz/t, 


3 t. 03 

1 - £ 

fc_, _ ___-CJ 

I. 1 T? 

3 o.U 

l 



-ti/x¡ 

•^z/tr 

1 . rn 

¿ - <e 

{ __ 


- o. m 


/4 


-jzcr zA^- - 


T, / /us') 1 

J¿ 


0.1 

0 . /41 


ó-i | 

0 .^2. 

--———- 

0.25 | 

¡0.177 

t¡ = o-zt rv,s 


(t- 10 0 /r. 


• 7 ^" 't' y /tns } 1f¿ Cir)= + kf & 

^ c i I0~ 3 ) - t/ 3 -I- 3 14 . /¿») = 2 S = Idj -=0 

( ^ 3 ) ~ tjfíc^tí 


- ( f? - Jo ~ 3 )/' 


-z. 0 H - 

- (+s~L/mrl 


't$ 0. ¡ (? /• />>_5 


occut> h^s 


'T/< C lry^y? — J/-Sfj\/ 


) 
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7,97 Using the PSPICE Schematics editor, dn 
Fig. P7.97, and use the PROBE utility to 
maximum values of v L (t), / c (í), and i(t 


m 

Ri 

700 fl 




. 500 n 


Ffgure P7.97 


SOLUTION: 

PlCé ^ 

IJl ~ 55". / V X. 3 | A 

^ " {¿? - 00 A 


(f (Kc 4vr 
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7.98 Design a parallel RLC circuit with R 1 kíl tliat has 
the characteristic equation 

r + 4 x 10 7 5 + 4 x 10 14 = 0 

SOLUTION: 
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7.99 Design a parallel RLC circuit with R ^ 1 kO that has 
the charaeteristic equation 

r + 4X 1 0 7 s + 3 X 10 14 = 0 


SOLUTION: 




S + -L = 0 

?C UL 

-1 - + 
1O-ZTXio l'í-O-13'xio 


(XyC Wa.fi U cLerv^L, 


L - /o/tH J2= 75-/1. 4 0.33nF 
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.100 The curve shown in Fig, P7.100 is used to model the 

pressure in a vessel located in a chemical plant. We wish 
to design a circuit to realize this functíon so tliat we can 
study various parameters in the vessel, such as volume. 



Figure P7.100 


SOLUTION: _ t/ _ 

Vít)- l<, f-fcaé ^ VÜ>)= kitíi-o 

’ÍTf ~ ío s - Izíí-C'^) ^ r-ios 
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7.101 Let us redesign the pulse generator in Example 7.14 

such that a vo'ltage with the foilowing characteristics is 
created across a 10-kO resistor: a peak value of 250 V, 
a cyele tirae of 10,000 pulses/second, and a T¡ value of 
one-half the cycle time. 


SOLUTION: 


‘ t. 


5v 7 t 


' l L f 


/ 


L - T T 
L „ V 1 

fK. L 


f^'ocL- = jr 

j 

T f ~ p -¿Lk '! b Jl 


lok 14-^t 

- ó'/ mj 


- ^sjvp? ^ - §_ (5oxT^ ( = 2Sb 


i_ — I O rv> ti 


Ck -e clt~ / // 


T ~ T : I A S - 

t 


sr< t ; ? 


t ![ 
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Fsgure 7PFE-2 


SOLUTION: %¿t ^ ¡¿¡ ^ e ~^ 

~ £l •' 'Vc io~) ■ r> ~ V c C o~) t-.a +: id-+\ - o = 'V¿ > (0^)= K-h 

jL ab ‘ hT¿> C= iz ^ ¿ v - L, 

P | r (?2, 

cU¿ 

Cv\ ~ i¿> L 


íi^ - í¿ 3 h ( l^| - )0 \cTL L = \ 


--t\ 
d ) 


05 0 C L) r i 9^ (/ 
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7FE“3 Assume that the switch in the network in Fig. 7PFE-3 
has been closed for some time. At t = 0 the switch 
opens. Determine the time required for the capacitor 
voltage to decay to one-half of its initialiy charged 
value. cs 



SOLUTION: 


it) = f, 4- Ly ¿ 


E = o : q) c ¿o~) - i¿ £ 2 . _ 4v 

K i*+ |2^ 

-t - b* + \ - 4 = /4 +4 2 do Vc. ~ O' /<;, 


CíLlj => 



ír= D-ta s 


- -t/c.c 

tH = 4e v' 


— ¡ /n~ L 

= 2 = 
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.1 Givert i(t) — 5 cos (400r — 120°) A, determine the period 
of the current and the frequency in Hertz. c s 


SOLUTION: 


oo = ¿ioo r/t 


¿o _ - S3-7 1-te- T~~= 

zrr ir ' f 
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8.2 Detennine the relative phase relationship of the two waves. 

Vi(t) = 10cos(377f - 30°) V 
v 2 (t) = 10cos(377 1 + 90°) V 


SOLUTION: 

&, = -?o° & 2 - 9 t * 

^z. L /2o 0 


http://librosysolucionarios.net 




Chapter Eight: AC Steady-State Analysis 


623 


.3 Given the following voltage and current 

i(t) = 5sin(377 1 - 20°) V 
v(t) = 10 cos(377í + 30°) V 

determine the phase relationship between i(t) and v(t). 


SOLUTION: 

i Lt) - 5 ' c^rx- Czmi - zo - ) =■ 5 ^ ¿ 577-ír - //o') 

: SO° & ¿ ~ - I l Qy - I9¿- I 4'0 & 

T +) 7 í-f) / l/ó 0 

L_-— --— 
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8.4 Detemiine the phase angles by which v x {t) leads í¡(t) and 
üj(í) leads i 2 (t) y where 

v { (t) = 4sin(377í + 25°) V 
h(t) = 0.05 cos(377r - 20°) A 
i 2 (t) = —0.1 sin(377í + 45°) A 


SOLUTION; 


T/ (■ t ) - 



tiot 

6 ; = - 4S° 

1 l 


-Zo ) = D-O^ SV*- (vt ^70°) 


- o. I Sin t - /3r°) 

I ■ ¿ ^ 0 ° 


1 2_ 
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8.5 Calculate the current irt the resistor in Fig. P8.5 if the volt- 
age input is 

(a) ^(f) = 10 cos(377í + 180°) V. 

(b) v 2 (t) = 12 sin(377í + 45°) V. 

Give the answers in both the tíme and frequeney domains. 

C- $ v". 



Figure P8.5 


SOLUTION: 

&) i> v/ £ Sc*z,CzTi-t ■+Uo ó ') A T= s/ 1 go* A 

h) i Lt) = L> ¿ 377-t ¿ Céa(3'n{ - Vr 6 )A X - 4 A 
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8.6 Calculate the current in the inductor shown in Fig. P8.6 
if the voltage input is 

(a) v^t) = 10 cos(377í + 45°) V 

(b) v 2 (t) = 5 sin(377 1 - 90°) V 

Give the answers in hotli the time and frequeney domains. 



SOLUTION: 

l 



i - a ^xrdt ~ 


SiV [ '3'7Ttt l K^ 

3 77 L 


2 6. 5 6^/ 377 / - fS- a )/A 

x = z l.s~ /-/r 4 



i ¿0 - /3. J d&Z- Í3 lnir +c 7¿)A 

X C i j 3 4 
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J Calculate the current in the capacitor shown in Fig. P8.7 
if the voltage input is 

(a) v x {t) = 10 cos(377r - 30°) V 

(b) v 2 {t) = 5 sin(377/ + 60°) V 

Give the answers in both the time and frequency domains. 



Fígure P8.7 


SOLUTION: 

a) i- 6 (lt) ( 37h) \-&K L 37-) 

cu- L J 


= 

3.77 Xm 

^ ¿C 't' -f / 573 T?X¡ 

V/ 


- 3-77 +¿,o°) hr h 


X - 

3X7 /ix! 

_____i 


) i =■ / 


377) Ccr^C^t+^ 0°) 


/.<77 ¿Tr 2 - 

( 37 7~t + L>0°) rv 

A 

X- 

/X7 /¿0° 

/Vs i4 

—--j 
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o rmo tne riequency-aomam ímpeoance, iu, 
Fis. P8.8. 



3 íl 


/4 í 



SOLUTION: 

3^4 


¿í£. 

3tJ 4 


/2 j Ao° zA ^ 


5 / 53 -/ 


2 ? 7,4 ¿llf si* 
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8.9 Fincl the impedance, Z, shown in Fig. P8.9 at a frequency 
of 60 Hz. 


10 mH 2 O 



Figure P8.9 


SOLUTION: lo ^ z.rr-f — l'i'i 



i ~ Z -j 24 % I~L- 2. ~~ Fi ~^ \ •Z- — '2'L- T 'í- 2_ 

12 , 
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8.10 Find the impedance, Z, shown in Fig. P8.9 at a frequency 
of 400 Hz, 


SOLUTION: 

i. ^Z 2¡ (l 

ci -- /Trrw T—| 

•z ._ 1 _J 

^ | = 8 Z + 'í-o 


L - j £)ín i4 





_1_ 
j w ° 


C- \bp-F 
j 2 5, \_TL 


£ = /-'*• gj, - Zjx 


i, -- 2-JSI.fSL 
2 -- 


t? 2 = Pi -2| . 

íZ t 

-2 = 25./0 ¿Z2l7° SZ' 

____j 


0 0 o- oZJb 


http://librosysolucionarios.net 




Chapter Eight: AC Steady-State Analysis 


631 


0 . 11 ln the network m Fig. P8.1 L íind Z 
ofóOHz. cs 




2ft fí z i 40 



0 mH 



Figure P8.11 


SOLUTION: lo 

^ I - ^2 4 j 

Z L ^{ 


37? 


j 5. 3 | X 




■v ? 2 . 


7. /I fl! J 
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2 Find the frequency-domain impedance, Z, shown in 
Fig. P8.12. 



Figure P8.12 ^ 
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8.13 Find the frequency-domain impedance, Z, shown in 
Fig. P8.13. psv , 

2 O — ii o 
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8,14 Find Z in the network in Fig. P8.14. 9 



Figure PB.14 


SOLUTION: 

¿ I = - ¿ l-Jl -2 z - E± 3 l _ 0 . V ¿>. ? J2_ 

^ h ' 

^3 * ^3 ^ = %= E 1+ ^ = I- 5+jo-rTL 

■^ 5 -= _ o.ioL + ; o.gz4-n £, + ■£<. 

^ ' A 


^ +. J o- ?zf *?=■ 2. S3 ÜST SL 
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8.18 Draw the frequency-domain circuit and calculate i(t) for 
the circuit shown in Fig. P8.16 if v s ( t) = 2 cos(377í) V. 



Figure P8.16 


SOLUTION: 





1 


3- IISL 


X-= 2 ¿ 9 ° .. 

4+j'3.90. 


X 


X. 0.3<a L=- 4 - 3 ~? ^ 

i_ 

l W)= Ó-3 f37?t- 

- •¿1.3°) A | 
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8.17 Draw the frequency-domain circuit and 
for the circuit shown in Fig, P8.17 if i s ( 
10 cos (377í + 30°) A. 



Figure P8.17 


SOLUTION: 





-•zu . 


V-s Io (Etó 


_ F- 

LTTjr V 


t-tO -'W (3T)t+ne") v 
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8.18 Draw the frequency-domain eireiút and calculate v(t) 
forthe circuit showii in Fig. P8.18 if 
i s (t) = 20cos(377í + 120°) A. 



Figure P8.18 


SOLUTION: 



¿ o. ZL sl. 

^ 3-7.7JX 

e A44. ~ "Z5<? Llí? 


V•= £ s £^ , Zo A 

►—" : ---—— 

v= il ÍLídZ v 

/ \) Ct ^ - 5- I t> (_ 4r ¿f <j- \ D\/ 1 
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8.19 Draw the frequency-domain circuit and calcülate v(i 
for.the circuit shown in Fig. P8.19 if i s (t) = 

2 cos(1000í + 120°) A. 



Fígure P8.19 
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m the circuit shown ín rig. F8.20 íí v s (t) ís 
4sin(500r + 45°) V and i s (t) is 1 cos (500 
Also, use a phasor diagram to determine vA 


vs( 0 


i/ 333 jjlF 

-ir++— 

V] (0 + 

20 mH - v r , 


90 O 


Figure P8.20 


SOLUTION: \j 


T-~! C f-" V v x -— 

i ^ i + 
p + L ? Z° 

T' 

i»Vw- 

v o- A j 

v 0 = ^ Z 

1 35 ° \/ 

TtL-lrl =- 

+ Ccra ( 

V, - V, - v„ 

- 

| /f) = °[ _ 

( 5T37+ - 


v s - 4¿v¿iA v a:_ t i L 

* 5 

%-r = -L = -2, = 







/ /¿5 - ^ 9 /~vr ° 


: v o 
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Draw the frequency-domain network and c 
in the circuit shown in Fig. P8.21 if i¡(t) i: 
200 co$( 10 5 í + 60°) mA, i 2 (t) is 
100 sin(lO D í + 90°) mA, and v s (t) = 10 s 


Also, use a phasor diagram to determine v 



250 nF 


SOLUTION: 


x í+ t 


^ /+ 


0új-r Po'S i cho^ • 


Vo-T s 


X. = 2.0 0 \Oo l o a 


X - t - T 
- J - s - - L i 


73 X+O ° m a 


V 5 = lo Z+2?° V 
^ - +c ‘ -j 


V 0 = 7.30 /-z.|(p \/ 


V s -V D 


12.Z- ZiXZA 


VJ 0 6+1 - 7.30 (_ I - 2.K¿° W 
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8.22 The impedance of the network in.Fig. P8.22 is f 
be purely real at / = 400 Hz. What is the value 




Figure P8.22 


SOLUTION: 


Z" ( k -r \ (- \ /co <2 ) 

L Vj C L - 


'-fyuÁAJuy dA\ 


LF " / C __ ? / . . i 


£ „ LO v_ - _L 

/, i tt) 


e _L__ 

3 (o -fcTL*' 


/STocF 
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8.23 In the circuit shown in Fig. P8.23, determine the value 
of the inductance such that the current is in phase with 
the : source voltage. p sv 


12 cos (lOOOf + 75°) V 


4 0 



100 fxF 


Figute P8.23 


SOLUTION: 


X-f + s fl : ^ pWt j 

,q ■■ 


- F- -r 



2 l +2c = o 

^ 5 j lOooV, 

~ " j ID JL- +) + l ~J/OJL 


L = /üm H 

\ __ 
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8.24 The impedanee of the.box in Fig. P8.24 is 5 + j4 O at 
1000 rad/s.What is the impedance at 1300 rad/s? 
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The admittanee of the box in Fig. P8.25 is 0.1 + /0.2 S 
at 500 rad/s.What is the impedance at 300 rad/s? 



Figure P8.25 


SOLUTION: 




idCíA ~ 0-2. @ Slrv ir/y 




3<h fi 5 


V = o. i + j o.iz 2 


2 r 4 - 4. \o JL 
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8,26 The voltages v R (t) and v L (t) in the eirciiit shown in 

Fig. P8.16 can be drawn as phasors in a phasor diagram. 
Use a phasor diagram to show that v R (t) + v L (t)= v s (t). 


SOLUTION: 

R 



X = V: 


_ 0 


l~ArJL L - I or* \\ 

~ j 3.1IJL % 

. 3 b .3° A 


T?+j 




U 3 ~ Zlltis 
= l /0° V 



l.H M?.3° V 


V L = ^ L X ^ I. 37 / 4¿.7° v 


-7+ 
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»27 The currents i R {t) and i c (f) in the circuit shown in 

Fig. P8.17 can be drawn as phasors in a phasor diagram. 
Use the diagram to show that i R (t) + i c {t) = i s (t). 


SOLUTION: 



lD A Íl=-VJL C- loc^dF 


/ca7.8° g 

Ie-t-Tc 


iz _ o.Tpn / ii e * 4 


IV- 
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,28 The currents i R (t) and i c (t) in the circuit shown in 

Fig. P8.28 can be drawn as phasors in a phasor diagram. 
Use the diagram to show that i R (t) + i c (t) = i s (t). 


/s( 0 

10 cos (377Í + 30°) A 


Figure P8.28 



SOLUTION: 





| LüC J 


= °i-W A 


/n* A 



(Le. 
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8,30 Find the value of C in the eircuit shown in Fig. P8.30 so 
that Z is purely resistive at the frequeney of 60 Hz. - • 



Figure P8.30 


SOLUTION: 

2- = g +• +- í L - wlr i. 

C - J— 

L Z L 
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8.31 Fmd the frequency at which the circuit shown in Fi 
P8.31 is pureiy resistive. 


O 



1 mF 


Figure P8.31 


SOLUTION: 










3tf 


_JL - La = _J _ 

uj l m 


-~z 7 L Z l-hr 


4¿n.z r¿i 
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8,32 In the eircuit shown in Fig. P8.32, determine the fre- 
■quency at whieh i(t) is in phase with %(r). 

/(/) 20 i n 



Figure P8.32 


SOLUTION: L Lb) % Lt) -fe te, í k be, r&sJ¿ 

^l' " 1 "J— mi/st r-t±L ( 

^ *J UsL r bu =*> LH. ^ ^ 

1 t j(^L -W) L-/ c 1 

(u - O^LL -1 ím z (lL- C 2S ) s 1 Li - 1 

'VT2r¿' 2 * 

u - 5oo r/s 
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o.J3 Iii the cireuit shown in Fig. P8.33, determine the 1 
of the -inductance such that v(t) is in phase with i 


eos (3771 + 30°) A 


Figure P8.33 



SOLUTION: 


íoL3^A 



V ~ r s 2r c ? L 


K +• 

~L~ - 






¿o L * J—• 


L- J_ 


L - 0- "70 4 r* H 
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í-36 Find the frequency-domain voltage V í; , as shown in 
Fig. P8.36. -cs 



Figure P8.36 

SOLUTION: 
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8.37 Find the voitage, ¥ 0 , shown in Fi 

2 ü 



Figure P8.37 


SOLUTION: 
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8 * 58 Find Yc in the network in Fig. P8.39. if V, 


-/1 í> 


/1 ü 


0 + 


2 0 


Figure P8.39 


/1 ü 



SOLUTION: 


. . j 


,*», v .3 

?P-z. 

^Í_J 

? +Z. 




JJil 

d 1 ® 


- 

= 


jltz+jO 


Llí. 2 - -tl 
z. 


= V»/ 2 Xfc - i¡ 


Z -l-j2 A 




\¡S - = " 8 +j 3 V 


5■ = ?.54 6 V 
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Figure P8.42 


SOLUTION: 


- I, ■* 2 ¿X 

12 = ZTo -X 


4 

- Iv-2 

' T V= -4-A 


4 

ZT* -2 7W 


Xj^ - A _ 2.2S- tzliíiS 0 A 
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8.43 If l 0 = 4 /0° A in the circu.it in Fig. P8.4 


t í>; £ 



+ 


12 / 0 0 v Q^2/b 


1 p-, r 




+ V g-3 _ 

f 

f x„, 

- ■+ 

: v, — 

1 - 

- -/1 Ü v % < 

> 1 0 

—— 




A 


Figure P8.43 


SOLUTION: 

■Vr, s = = t; z Zs°A 

3 V c ,/^.j ~ j4A N +-M2.:= V e ^_ + 4. =»> 


~ ^P-t/ - V4A X u 

V L ‘ = C ^ t'i 13 — 4> + j í IdV/ 

Va 2. _ _j iioA 
t-v J 


3+ + 4-X^j^. 

Vt. +- v -+-v¿ 


Ac= -j + 4 = 
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45 In the network in Fig. P8.45. V, is known to be 4 /45° V 
Find Z. 



Figure P8.45 


SOLUTION: 


= S - 4 ¿ÍTA - 4-Tíl^v 
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6/0° V 


F'mure P8.47 


SOLUTION: 



7 t\a - 2 - u = 5 z- 
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8.48 Using nodal analysis, find l 0 in the circuit in Fig. P8.48. 

:CS 



'Figure P8.48 
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Determine V 0 in the eircuit in Fig. P8.49. 



SOLUTION: 

t ( ] P ~ j 2. 


'i 1 

■"J 1 - 1 


a 

r.2.- 


3 +J2- J 



6 _ 


<S> - jiXTj + ^(3 VjO=0 

¿ ¿ 4> / 3 3. ¿ 7 ü /A 


V*- 
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8.52 Find V,, in the network in 


Fig. P8.5 


12/6° V 


16/tr V 


Flgure P3.52 


SOLUTION: 


/10. 


v '•. 2 fí 

F| c 


-/1 fí 

n 


2/o° A 



£ x t Ci-jO + 

© -ifc 4 -12- - r 3 (2 0 = x 3 


V c - 1^2. -L--; 


V fi - ?• 5 8 v 
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SOLUTION: 


V t -6,-12. 
Vt ,~ 4.32. 
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Use the supemode technique to find l () in the circuit in 
Fig. P8.55. 



Fígure P8.55 


SOLUTION: 

V, 




I 




Vj. 4. VL + V Z 
2- (2. 2 - \ 2. 


^ V v C S v i Sr 3 + 




Vi'Vi -12- ¿S 


' 8 + i + 



V, 

!* i 

o 

. 

: 

6 

ii 

w. 


i7L &6 

u, *® 


^ - 3.3 5 / I z.3.7 ^ V 


- 3 -d " ~ Vj 

Z 


3^« l.t.7 /-5fc.3° 4 
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8.56 Find l 0 in the network in Fig. P8.56. 



2 0 


SOLUTION: 


T V s o =) 'Z / l + fj C ^ V - 5* 77 y ^ *j 


2 Z 


-\L 


Xo - -V / 2 , 


x 0 = z.tf /- /t»7 ‘ 
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8-57 Find Y 0 in the network in Fig. P8.57. 



Figure P8.57 


SOLUTION: 

<? U a : = o ^ 

I | 

(? Vjl ^ Vz. + Vq fc0 - =^7 ZV, +j¿ 

j 2 " 2_ 'j'l 

A-uíL ^ V 0 -\Z¡ ~ i¿¿o! V 
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8.59 The iow-frequency equivalent circuit for a common 
emitter transistor amplifier is shown in Fig. P8.59. 
Compute the voltage gain V 0 /V s <. 


5« V 



gmY 


Flgure P8.59 


SOLUTION: 


F¡ 
f *s 


M i 


Pj. ( 17 , + 

Px, -V L V í c. 


> ( 


I U¿ C + | 

LC> C ( K-|_ViZ2 


2 . ___Eil—_ 
l g| vrk 


j to 6P- L + [ __ 

J u v\ 
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8.60 Use nodal analysis to find V„ in the circi; 


PS¥ 


2\ x 


12¿6f V 



Figure P8.60 


SOLUTION: 

V l" v 2,- Í^ V V^-Vo Vo V. 

0' ' 1 


íwd: ZV V 4 -V» , V 


V V \ 4- V 2- Vo Q V 

1 U l ( 


V i- Vz. +Vo ~-o 


L ~^ * 


© ¿5) 


V„- Z 
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. 61 . Fincl tlie voltage across the inductor in the circiiit shown 
in Fig. P8.61 using nodal analysis. 



SOLUTION: 


v t - lo 4 -f + zl* - o cuL^e. r x - v_ 

•' r 3 1 + 


"J 


3 




L o 

l *r \ l \ 


v i C\+\\) + V- 

r 


V t 


|oZi°* 

o 


J 




V 1= 14. I /uo5_ ° V 
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¡2 Use nodal analysis to íind L> in the circuit in Fi 


1 o ; 


6/o_ c 


2/6° A J 

-P n i n 


Figure P8.62 



SOLUTION: 


l “ V-j - 4 Lí /<(. - Vj- s 12 ZA ~ ^4- /1 = Vtf 

) Vz. V z — t ^ -s» +-l+^ih-z 


Vz. . v 3 \/y. (. i v 2 . 4- V-J f t = C 

\T T t l J 


Su|t>r k-qJU. r \/ 4 -VJ ^ ^ Vtf + Vjr -~4 jA I 'j'i 

- - J 1 11 


l l 



3.1C 


r 0 - 5.04 izi 
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8.64 Use mesh analysis to fínd V 0 in 
Fm, PS.64. 


Dwn i 


4 O 


-]A 0. 


jT ^ 

12/0° v( + 


2 íí 


/2 f! 




Figure P8.64 


SOLUTION: 


tz l * ~~ x k ( u-^\ - r t r ( (¿ 


= - 4 ZJo 


z ( 


•U) -1 


lo" U -z r. tz j t ( 

0 1 , F w , 'í*. ~ / t 


Vo /fr. V 
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4/o_° A 

Figure P8.65 


SOLUTION: 

3: v - - 2 L»° A X : 3 a TLfL 6 A L - j x, + ( L ^ 
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to fincl V 0 in the circuit in Fig. P8.66, 



A 


A 
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8.68 Find V 0 in the network in Fig. P8.68 


4 /o° A 



Fig ure P8.68 


SOLUTION: 

L¿ A T z ■= = Z - 21, tZ Xj f X L — 21j =- o 

-T-j x 2. (2 -- O 



http://librosysolucionarios.net 








•• 


Irwin, Basic Engineering Circuit Analysis, 8/E 






Chapter Eight: AC Steady-State Analysis 


691 






692 


Irwin, Basic Engineering Circuit Analysis, 8/E 


8.72 Using superposition, find Y () in the circuit in Fig. P8.72. 



Figure P8.72 
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8.76 Use source exchange to determine Y 0 in the network .in 


Fig. P8.76. 



Fsgure P8.76 


SOLUTION: 
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’9 Use source transformation to determine I 0 in the 
network in Fig. P8.5L 


SOLUTION: 


1 ' 
:=» 

"p 


r ^ 

U) 

5 H 

h 

K « 

—_i 


' ^z. = 2 jl - -j L-n- 
Pz- * 4L»°A 


^lzLSW V‘ z .afc/_s & V 




?L f * 


= V(/^ t 4,L5°A 
> 8 
> 

rw ^ ¿ z% ü a 


ra 


U; -- -X s = ¿.+J t A 


4- Ti 1,1' 


3Í,= ^ ^ 
•2" 


^ = Z.&S / 4S * 4 
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8.80 Use source transformation to determine \ 0 in the 
network in Fig. P8.76, 
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1 Using Thévenin's theorem, find Y 0 in the network in 
Fig. P8.63. 


SOLUTION: 


f —M 


%c. 









V 6 ~ UocA- 

Y- V 


V s = 4¿o°v V 

'Z'c •= -7- j 2.JT- ~ Zx¿. 



~ v i 


- i 2 L9‘ V 


* 


UU _ _ ; 2_a 


1 6-^ /TsTr "^ 
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Use Thévenin’s theorem to fmd Y 0 in the circuit in 
Fig. P8.64. cs 

12,-4-fL 12 -j ÍLn, 

v, ~ iz.¿jz°v 4 a 

v, +- r t - |2. 

■^TH = * 4-TL 




SOLUTION: 
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6.83 Solve Problem 8.52 using Thévenin’s theorem. 


SOLUTION: 



Vi - I7L C ‘V - /fe jv 

i ■=- 2./_$ 0 A £( - 12-z ■» 2.yu 
- J I -TL ■?<_' -T- 
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8.S4 Apply Thévenin's theorem twice to fmd Y 0 in the circuit 
in Fig. P8.84. 


1 O 2 O 1 O 
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8,35 Solve Problem S.49 usinc Thévenin’s theorem. 
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8.S7 Find Y 0 - in the network in Fig. P8.8' 
-theorem. 

7 using Thévenin/ 

12/0°V 



Figure P8.87 


SOLUTION: 


2V X w b 


-T—(t^—r-* Vx-^v.c 

| ^ 4 " 4 ' 

T 5 5f V¿5C 2Moc+ V ac -+\/\ Vq¿ _ 

1 ?-» 

V 6C = - 3. L -K LZ V 


t\? 2/ T Va VX* 


v x ' ° 


y- + T Sc r ° T *C 


! m , V^c/x 5c = 0.3 ~ [o.\JX. 


V,/± 




L 4 + 

e-z f - ü 

——. 4 


\/5 "=- 2"^, 

^7 


V b « z. 4 / Í27 e 
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Figure P8.90 
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Apply both Norton’s theorem and A 
in the network in Fis. P8.92. 


-j 1 O 



6zkv(í) v i n ^ • 1 ° 


4/0° A 


j i n 


ix i n h : i 


Figure P8.92 


SOLUTION: 




L - X¡ ( 0 - jl'X'z ~ ~Z-¡ 
O- 4 Z2 e 

o = - r ( - T L + ^ (Z 


^ o i o 1^,1 

l-l “1 4 h 


M 0 * % 


» z=[l -li — 1;0 1 0;-1 -1 4]; 
» V= [ 6 ; 4 ; 0 ] ; 

» i=inv(z)*v 

i = 9.3333 + 5.3333Í 
4.0000 

3.3333 + 1.3333Í 


t V 0 ■=. . Sñ. [ 2-t- 6 d \y 
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(D Y, ■= r A ( + + "* ^"2-^ 

V i5 X A -jrc* ~X<. = (,/o» 

dD X B -X. X, , 4 ¿$*A 

(35 ~ t-2,X h - 1+x t Ui,v^+0-o 

^ ~X A - X R, 4 ^-0 
= x s ^ 3 5^j2 A 


3 P-j + "& +* 12 
-3n+ - ¿-Q. 


i " 1 2-z, ( _ 

(Xj, +• ^.'+’ic. 



V & •= t^Tft 

+- 2th 
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Find V 0 usmg Norton’s theorem for the cii 
Fis. P8.93. C s 


4 / 0 ° V 


j 1 o 


v, + V X 


/1 O í 


+ \ P\7 e. 1 

i£L. ? | 


Figure P8.93 


SOLUTION: 



«S^>jOv''KJS<&JU 


c - V<p 


Vt-v^ , 4¿0 6 v/ V 1 ~\¡l 

V I -a 's' -í- V V 


Zy x = V : 


3 = Z 


(y v ~vf N ) 


^3 - V-z. , V7-V1 . v, _Vu 


+• L?- V .l + v 3 -Vv^ 
P- 2 . 


^ V3 0 "V\)- 2 . ( - \-Vj ~ j)\ 

^oc - <4, z ¿z°v 
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v+= o 

-■*■*» V* € V 3 -S zv x ^ 

v v - » g¿_6° v 

z ~ V¿-3 ¿ ( ¿Jt° ^ ^Z 


SojLv'tu.ii, : V? ~V j 4 V 3 ~- v 2. ^ Q-Vx . 

~£c ^Z. ”fT + ^t. 

i -ifiJo -^Tc. - ~* 4 - j H" A 


- Vpc. „ ©.JíTV' /-'3iT 0 _fL 

17 

“^ÍC 



^7"j+- •+* ^3 

V„ - ^/77! V 

■--—J 


v 3 ^«o 

= 4/oV 
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■* Vdg. :¿su 
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- 2. 

-l 

-5*- 

O 


v i 


(D 

- 1 

Z 

o 

o 

o 


^2. 


2L 


o 

- z 


jz- 



-- 

O 

o 

o 

o 

-J2. 

J' 


V H 

| 

4 

D 

o 

1 

o 

o 

i 

L v r 


HL 


» y=[3 +2i -2 -1 -2i 0;-l 2 0 0 0;-2i 0 -2 3 2i; 0 0 0 -2i li; 0 0 1 0 0]; 
» i = [ 0 ; 2 ; 0 ; 4 ; 12 ] ; 

» v=inv(y)*i 


v = 


6.5800 
4.2900 
12.0000 
4.5200 
9.0400 


- 2.06001 

- 1.0300Í 
+ 0.0000Í 

- 1.6400Í 

- 7.2800Í 
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8.96 Use MATLAB to find I 0 in the network in Fig. P8.96. 



SOLUTION: 

U ~'ZLP°A r 5 _ - r, + 

-- j 1 L + % ( i -j,V- A *- x rO f jA -j ' r u - o 


- T, 


J / X Y + x* ( itj/ j = -c 


V= 


( J 

o 

o 

o 

a 

—■ 

o 

L1 

+ 


t. 

l 0 

O 

1 

o 

¿> 

0 

**. 



-1 

3 


o 

- I 

o 

+ 

“ 

o 

i' 

o 

<9 


- J 

o 

A 



0 


o 

-l 

ztjl 

-L 

A 


i 

o 

o 

-I 


-J' 

,+ T. 

15 

i 

L L 1 

[1 0 

0 0 

o 

o 

o 

0 1 

0 0 0; 

-1 3 

-i i 

0 

-1 n 

0 0 
[2; 4; 

1-li 
: 0 ; 12 

-1 0; 
; 0; — 6 ] 

0 -1 

r 

0 -1 

2+li 

-1 i ; 0 0 - 




0 -li 1+li]; 


i=mv (z) *v 


/ 


= 2.0 

3.6 + 0.8i 
4.0 

8.2 + 8.6i 
4.8 + 2.4i 
0.2 + 4.6i 
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8,97 Fincl Y () in the circuit in Fig, P8.97 usimr MATLAB. 



Ftgure P8.97 


SOLUTION: 

] i -t 5 -_ 0 » 2 -Lí 2 % -x 5 


-l¿ = - £3 + Cl-hjl) 'Zy (* » Tg +j / JT y i- 



» y » 12 ; 0 ; 12 ; - 12 ; 6 ]"; 2_1 "'" 0 »>» 0 -1 2 0,0 0 -1 0 1 , 11,0 1 „ j MJ 

» i=inv(z)*v 


6.1509 + 3.4717Í 
3.5849 + 0.4528Í 

4.1509 + 3.47171 
8.0755 + 1.7358Í 

-2.1887 + 5.66041 


X 2 = 3. 5*>tj 0-ÍT 4 
+ir+j j+^A 

V 0 r, 3.07 Z:A |0 v 
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2 / 0 ° A 




P 4 ^ a 7 


t ;'i í 


Figure P8.99 


SOLUTION: 


0-jO ■+ jT ¿ - 4 /fl jíj-f-r -*>--iz/o* 

f r j (j) ' H-O TV -17 - Z.L 5 ° 3; = ^/i° 


3C | f- XTj 4 J f- n o 


1 "3 l i 


00 O O l ~\ 


£5 Tj ¿ 

o e. 3TL. _j z 

O - t T 3 = O 

I ü Z 

l-l •% 4- 


J. !L+ 


Xo = x, -r 


17 , X 3 * -\-9 - ¿ 2 . 2 ^ 


= Z. 2.6 ¡¿LÍ.ÍZ. 0 A 


irosysolucionariBs^éf 


» z=[l-li li 0 0 0 0;li 1-li -1000 
0 -1 3 0 0 -1;0 0 0 -1 1 0; 

0 0 0 0 1 -1;1 0 1 1 0 li]; 

» v = [ 6 ; -12 ; 0 ; 2 ; 4; 0 ] ; 

» i=inv(z)*v 


-2.2800 + 3 . 0400i 
-5.3200 - 5.2400Í 
-1.6000 - 2.2000Í 

2.5200 - 1.3600Í 

4.5200 - 1.3600Í 
~ 1.3 600Í 








8.100 


1 ñ 


/1 ñ 


Figim 
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8.101 Find l 0 in íhe circuit in Fig. P8.1.01 using MATLAB. 



SOLUTION 

: 1,* - z LB‘ t\ 

L " = Z ^ z ( Xr t -X^ 'J -^) T h f Xj- -2X fc - <D 


x, (tx^-r, 

i\ c jh + ( ¿-jt) -r 3 -r r * 0 

- 

-x 3 +rj \+¡A 

- r 2 +x H c^\ +%- -t- L 


€? 

O I 


frr 


-¿ 


O z 

-i 1 -z 



0 

’-j' 

j 1 

i 1 

2-jl -1 

0 0 

0 -1 e> 

Jr, 


‘2-tjO 

0 

-1 

-1 0 

2 1 O 

-% 


- (,+',° 

O 

O -1 

0 0 i +ji „ 



- H 6 . 


x 0 x £ -r^- 2. a - 50.471 


2. ¿z!h£ e A 
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SOLUTION: 


(ziji) -X L - j - zx x -z (3T|~r z ')=9 -zx 1+ 3 X z -r 3 =o 


-+3% (v-^0 -r ¿ + T í f|-j,> + J^ = tL5! 

-x 3 + +Ic (i -ji)- AL? r i +T 3 vT^ *4¿í? 



» z= [2+li -1 0 -li 0 0;-2 3-1000 
—1i 0 0 1+li 0 0;0 -1 0 0 1-li 
0 0 -1 0 li 1-1i;1 01100]; 

» v=[0;0;-6;6;4;4]; 

» i=inv(z)*v 

i = 

-0.7170 - 1.50941 ¡ 

1.9623 - 1.13211 I 
7.3208 - 0.3774Í 
-2.6038 + 1.8868Í 
9.4566 - 1.50191 j 
9.8264 - 0.0075Í j 

» io=i(6)-i (3) 
io = 2.51 + 0.400Í 
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8*103 Use both a nodal analysis and a loop analysis, each in 
conjunction with MATLAB, to find l 0 in the network 
inFig. P8.103. 



Figure P8.103 


SOLUTION: 

-Z 3 rZZ x , Z/X S ~X<J ? T 3 -2X r -l-2í¿^„ 
~ ¿ ^--■^5'= 1 2 [-H-TslW -i-TT,-. = o 

4- Z.q^y-r t » 12. [d - X 3 -1% +(ZrjO 3^ 

A = -I 2-/5 






No¿É¿ '. V^. ~ZV?^o 

Vr Y z - -h u r + zl* ±) 

1 ~j> 1 

v s- - vh v_£ „ zr x = o ~ 2 v^ + v s 

i ji 


v,( \+j0 - V^f \4j^(Z-J - 2 Z_£ 0 

C i -j i) =<=> 


vv^v^ t v> 
í í 




i v i “V 


x- V±lll +. V^Vr + V* ,-2_Zfi° 

"j‘ ■ r 1 

■\' V <f ( Z *s*j |j -Mf s “2. Z5 




& i 

-t 

0 

o 1 

pvt* 1 


- _ 

D 

O ó 

~í 

t 

O 

v^. 


Lz 

l t j¡\ _i 

ü 

z-y 

D 

V? 

X 

L 

O O 

o 

-i 

i-n 



o 

-“j 1 " l 

z 

Z*ji 

j 

-i J 

.v*r 


/ 2. _ 


3T b * (Vx-V 3 ) /i 



MATLAB for LOOP 

» z =[—1 1 0 0 0 0;0 0 1 0 — 2 2;—l 0 0 0 1 0; 

0 0 0 -1 2 -1;0 0-10-1 2 +1i;2 -li li -1 0 0]; 

» v= [ 2 ; 0 ; 0 ; 12 ; 0 ; -12 ] ; 

» i=inv(z)*v; 

» io=i(4)-i(1) 

io = -13.0 -12.Oi 


MATLAB for NODAL 

» y=[0 1 -2 0 0; 0 0 -1 1 0;1+li -1 0 2-li 0; 
000-3 1-1i;-1i -1 2 2+li -1]; 


» i=[0;12;2;0;-2]; 
» v=inv(y)*i; 

» io=v(2)-v(3) 
io = -13.0 -12.Oi 
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» z=[l 0 0 0 0;0 0 1 0 0;li -1 0 1-li 0;0 -li -1 0 l+li;-l 3+li -1 -1 -li] 
» v=[2;4;12 ; -6 ; 0]; 


» i=inv{z)*v 
i = 

2.0000 

4.0000 + 1.3333Í 
4.0000 

8.3333 + 7.6667Í 
0.3333 + 3.6667Í 


» voc=i(4)~i(2)+li*(i(5)-i(2)) 
voc = 2.0000 + 2.6667Í 


^oc - 3. 3 S /s 3,) 0 y 







2 -// 


‘4 - j '4 4 '4 ~ v 3 / 


Z//\ - 4A XL 



_____ _-\ 
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8.105 Using the PSPICE Schematics editor. draw the circu.it 
in Fig. P8.105. At what frequency are the magnítudes 
of i c (t) and i L (i) equal? 
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1-0Hz 18Hz 100Hz 1.0KHZ 

o I(L1) « I(C1) 

Frequency 
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8.106 Using the PSPICE Schematics editor, draw the circuit 
in Fig. P8.I06. At what frequency are the phases of 
ii(t) and vjj) equal? 



Figure PB. 106 
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BOHz 300Hz 1.0KHZ 3.OKHz 

□ UP(R3:1) 

Frequency 


lOKHz 
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SOLUTION: 


f (Hz) Imag (A) Iphase (°) 
0-159 2.0 - 36.87 
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.110 Physical inductors are essentially coils of “long” pieces 
of wi.re, usually copper with a very thin enamel coating 
for insulation. Since copper has some resistivity, 
inductors have some resistance. In most inductors, the 
coils touch each other. As we leamed earlier, conductors 
in close proximity have capacitance between them. 

Since the enamel insulation is so thin, the capacitance in 
an inductor is larger than you wouid expect for coíls of 
plastic coated wire. Thus, one practical electrical rnodel 
of a specific inductor is shown in Fig. 8.110. Develop an 
equation forthe inductor’s impedance and determine the 
frequency at which the impedance is real. 

O-—-f- --1 

L ~ 

150 jjlH ^ 

7 

^eq “— 

R< 

0.4 fl< 

O---- 

Flgure P8.110 


C 

35 pF 


SOLUTION: ^ ( t + q¿) / ( * (F + jfcü / Qi - + j wcr] 

l e% ~ "rj b f &r rej yj u f d* n-* kv> ¡ 


Lo L _ Cg. 

I - 

(J - 1 3. & g, Rr /5 


L- L£_ 


=9 Us 




£ - 2.ZI MHt 
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8.111 We have available a sinusoidal voltage, 

v x (t) = 10 cos[2'tt(10 3 í)j V. We are asked to design a 
circuit that'will produce a second voltage that has the 
same magnitude as v x (t) but leads it by 60°. A good 
starting point'for the design is an RC voltage divider. 
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8FE-2 Find V 0 in the circuit in Fig. 8PFE-2, 


1 O 2 ü 


-;in~ 12/0° v ( + ) 2/6° a 


Fígure 8PFE-2 


SOLUTION: 

V Z. ~ V t - V-2_ V| X - y, V|f)K' 


+ JLL +- 
-J 1 


“J' 


v-z.-V, 


4 + 2 Lb vy - V 0 + j+Hj = - 4 


+ p - l o V, 


v b - 304 / g J2° v 
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8FE-3 Find V 0 in the network in Fig. 8PFE-3. c s 



+ 


V 


o 


SOLUTION: 

lz Lb - (z-mOT, - -t ZV C ^-=41+ 

c 

* (z+j¿3 + ( 5 -j 

izZ_2 ~ ^37, +r z ( 4-jO V^4T¿ 


rzh j2 . 

S-jz 


r r ( 


12 . 

z 

^j-l - 


3 


l Z 

J 




y. Z 3 /~ 3 I-Q ° V 
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8FE-4 Detennine the midband (where the coupling eapacitors 
can be ignored) gain of the single-stage transistor 
amplifier shown in Fig. 8PFE-4. 



SOLUTION: 

OlX C S hrrsaJ-L I 


V*. _ 
Vs ' 

<; 

5ooo + 1^4 6 

4 


Vo •= 

-4-0 X 

> 

0 

t^±S\ 

Va 



c 

J 


Vo . 

VÍx 

Vo 1 

v? - - 1 33 1 

! 

C 

%A 

i 

l/s 

v/ x 

j 

Us' | 



- 4o>/o“ 3 (¥uz sd)~-¡Ccd 
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9.1 Determine the equations for the current and the 
instantaneous power in the network in Fig. P9.1. 


I 



Figure P9.1 


SOLUTION: 

\Zj 
LT)5 

fW- Lt') 'O s U)>~ ¡ z .¿+*.(u>-b~r7S%V 


- Z-H Cc^Cuiir +- S8.l°) 4 




r 


C*t +-38.1°) C ito-b +75' < 03 


j? U) ~ I 9- b Ctsc. C Zíú-t + 113.1% + JJ. <T W 
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9,2 Determine the equations for the voltage and the 
instantaneous power in the network in Fig. P9.2. 



SOLUTION: 

V- 4/1° t == zo j UJ °V 

'1$ =- 4 e +■ 5ó° ) A 

f tt'* - ¿ s L-f) ifíir) « 8o Co-t + So^co^ (u)t -hU-^ 6 ) Uj 

■I ——— 

f>Ci) =. 4o Ccz* (Zij't t <9 ¿.‘y a ) +■ gz.a YJ 
________- i _____ 3 


V- Zo / é¿? a y I 

<Slf)~ Zo cet. luxt -t-ÍC,.*? 0 ) V 

_______-.... j 
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9.3 The voltage and current at the input of a cireuit are given 
hy the expressions 

v{t) = 1.70.cos (a>jf + 30°) V 

i{t) = 5cos(c út + 45°) A 

Determine the average power absorbed by the circuit. 

SOLUTION: — “ 

f 5 “ C&L- t'&U’ s ) 

? f 411 W 
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9.4 The voltage and current at the input of a network are 
given by the expressions 

v(t) = 6 cos V 

i(t) = 4 sinctíí A 

Determine the average power absorhed by the network. 

SOLUTION: 

? ~ C e-yj. -©¿b 

4 C? s t -=-^o 6 
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8.5 Find the average power absorbed by the resistor in the cir- 
cuit shown in Fig. P9.5 if v x {t) = 10 cos(377í + 60°) V 
and v 2 {t) = 2Q cos(377í + 120°) V. 



Figure P9. 5 


SOLUTION: 

” lo [fco'V - Zc, / iZq' 8 V 

= V, = n. /-30° V 


P = VaP pP = i sovTl 

z-R 1 --- 
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9.6 Find the average power absorbed by the resistor in the eir- 
cuit shown in Fig. P9.6. Let i^t) = 4 cos(377t + 60°) A, 
i 2 {t) = 6 cos(754r +10°) A, and i 3 (t) = 

4 eos(377f - 30°) A. 


Á 



Figure PÚ.6 


SOLUTION: 

X x ^ ^ - 4- Lko b f 4 / -h 4 1 -30 * = /I.é £ 

Z 


ps- W \ 
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9.7 Compute the average power absorbed by each of the 
elements to the right of the dashed line in the circuit 
shown in Fig. P9.7. 



Figure P9.7 

So LOTJOaJ 

TTax, "k CA 

g.u_ftr. A=> Irv 



http://librosysolucionarios.net 





Chapter Nine: Steady-State Power Analysis 


745 


9.8 Determine the average power supplied by each source in 
the network shown in Fig. P9.8. C S 
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Find the average power absorbed by the network shown 
in Fig. P9.9. 



Figure P9.9 


SOLUTION: 

f-Lco^ r » z. 87 ; 1S° A 

Z "J . 

V - ■=. 5*. ¿4 / i<r° V 

*p* 
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9*10 Given the network. in Fig. P9.10, find tlie power supplied 
and the average power absorbed by each element PS¥ 



SOLUTION: 

i-tÁ 2, , ¿¡kjL í-l 




i.ir -j 


V T - 4Z_l£ a - 7 . o"7 L z ^° V 

j . i . ±Í222) 

7TV 4U S-fU'r-e. • p Ct) - z_ 


[caz. (zwt- + + Ce<2.5./? a 3 


F s eU - /4/4 ¿L&a. + 5 \ • 3 ° ) ~t~ i ¿f. c> h/ 


r ( ^V T / €| « I. a| Z-|g_ J A- x 2 = l/ T / a = l.u l_2±t° 4 

p 2 T 

i K i - ~ ^~i^ f.. - ^-° ^ ?p 2 = 1' zu g a l o W 


?Rl -» 4. 6 ^ 

fu- o 
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9-11 Given the network in Fig. P9.11, determine which 

elements are supplying power, which ones are absorbing 
power, and how much power is being supplied and 
absorbed. 



Figure P9.11 


SOLUTION: 

L - x, ( v-)~z) 


^ 2 - j'2- 






i "I Z - J 2- +-T- 2 , (z -jl') 

x?|~ z.sr / íoi s /V 




X, = 3 - lu /~lfc¡ 1 




x 


"p * 5 S, (# > S Vkl C» W $ <5 r'WeciL, 


■ o 




^ Ji I b vaJ — o 


F s | Vs I Aa J- |44 C^rv. ( ^ ^ 


g ^ 4 W \c<JL 


V?| ¡-44, W ( y st í X, Láw. a.e¿U 

^ 52 ’ Vs¿fu O (&y Si '©rY =*n.%W 


z~. 


^ ^ httpJ/ÍtorosysolucionafiS.n^r^ ? ís ^ »í~ 
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.12 Given the network in Fig. P9.12, show that the power 
supplied by the sources is equal to the power absorbed 
by the passíve elements. 



Figure P9.Í2 
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9.13 Calculate the average power absorbed by the 1-0 
resistor in the network shown in Fig. P9.13. 


/2 O -/1 í > 



Figute P9.13 


SOLUTION: 

Us> = T; (Z-rjO - f - 2 .X, + ^ 

-z- 3 rn ^ r*,» 2.\z. /-^ a 
_ - ¿ i i i L ^ 3 & j 

Xsi, - = 2-z.rui 
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9,14 Given the network in Fig, P9.14, find the average power 
supplíed to the circuit. i cs 





SOLUTION: 

L-tl € tr | - j'¿A i Usl4. ítnwej t. J^gy th* , 


i— V¥\- 


2JX. ] t JL 




*V,- 


Ü R, 

X- 


I-Z-UJ 


^-Fg, -v s = x Cí + z + jt') 
r = 8 hS' 3./ 6 A 

Pp-2. - g., = £»4u) 


P, * P, 


11 -iz) d, /- C'utjvdr'* ~ ^ v P^-^, 


^ i» KJ 
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BA5 Given v s (t) = 100coslOOr volts, fmd the average 

power supplied by the source and the current i 2 {t) in the 
network in Fig. P9.15. 



Figure P9.15 


SOLUTION: 



0¿_o =r 

+ 'Zu + Zk 


•¿'l. = j S_n_ = -jio^ru 

-Lf, - T- 2. _ - j 3° 

3 - j J— 

5C.H- /- 48,8 * v 


545 ¡JLL^A 


——--————-——---- 

G - 57 44 6®a- 0<n> 6 -h4l.'Z°) i 

----—-----.1 


a 'R-1 4- 2-L.+ " I q. 7 /- T, V ? 0 _P__ 

^ -- V s /3y - Lw l 7. vr 4 

Pvj ~ ^ iav) J~^\ » 3 
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If i g ( t) = 0.5 cgs 2000/ A, fincl the average pow 
ahsorbed bv each element in the circuit in Fig. PS 


&1, 

40 O 


ia(t) 


Y_ 120 0 


12.5 |xF 


60 mH 


Figure P9.16 


SOLUTION: 


,-sLoa® vl 1 | 

V- (p.s 1°°)%^ 

v* 44.7 / V 


i IZo^V- 




*- 2¡ * K¡ j- íc *“ 12.0 -j4-001- 

^ i- ■=• Fz. ■+ -a 4o +j’ f J\. 

'^ 3 ? ■=■ ■fj' Y’O JT 


T,=V/x r o. 55«f U!£1 4 í, - v /g- ? - 0.-3S-4 /-4r' 


Pi ’ T m g.. - I.Sv^ 


Y- *• z ' Sv0 


f x - - r y<n y 


y<n Vrn C«a, (i)- ¿UC) — — l O. D VO 
Z 


? L - = o w 
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9.17 Calculate the average power absorbed by the 1-0 
resistor in the network shown in Fig. P9.17. 



Figure P9.17 


SOLUTION: 


V ' ÍU--0 

^ v t =■ 3 - 

]>- 1 l-j» 


v 7 - v, to _ 5 Z_?° v 

i-ji 


? ~ \i z 

lA. - ZlíTL 

Vr- 4 - Sw 

2 1 



Hñ /- 7<• L° \/ 
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Fínd the average power supplied and/or absorbed by 
eaeh element in Fie. P9.18. 


1/30° A 



/i n f\ 


-/i n q 


2/0° V 


Figure P9.18 


SOLUTION: 


Xi “ I /X® A - j1 Xj + ( ñ -+• j ) JCj s o j ix z. (z. 


l O O 

3 ! j j 1 

® j 1 2-p 



u>° 


dTt-n /, 3 <+ ¿ Ji° * A 
7r 3 9 o . 3 ñ 2 / ¿y4 * A. 


p, = ? ¿ =• ° Pjt. = Ki = a¿?OKJ ^ , o. /rvw 

2 z- 

H = j 1 r ^ V, = 5 3 / V 


?r s ” X S(V% ( ^04 -3o ) - O. í é O VO 


ykjüJEkü 1 e«a. (° ~ 11 * 0 ) - e. 3w s u r pA*¿JL 


P> ¿£ j? OlUJh^ 
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9.20 Given the network in Fig. P9.20, fmd the total average 
power supplied and the average power absorbed in the 
4-Í2 resistor. 


V, 



SOLUTION: 


V v * - i Vfi = <* L° 0 =5 
2- 

j2- h- 


V Vs 


+ Y 2Zzr -b 

J J 


-2. -ji 


o ^ 


ivp -I -j\ 

- Z, 3- j i. J j 2 

- I I 


1 

M 


iz. 



s 

0 


. v 3 J 


° M 


V| ( l +; 1 ) “ V " j V ? “ iX 

“2. 4—Vg, ("i 

“ 0| f 2 ■=> o 

V,- ¡ (j.l /- T4-4 v 

V Z - ?JZ /-5¿,o V 


“ ~ ^ StVv ecri- /-51.1- ü) V 


P-f, - Z°\.2j\aJ 

-Hs 


?v -- 


tjr - v 2m 


2 C49 


^ 1 ~ ^• 7 ^w 
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Determine the average power supplied to the network in 
Fia. P9.21. 



Figure P9.21 


SOLUTION: 

y>- % + 'ÍLZh + Ll =o (-) )-yD= Q 

"j( Ifíl » 

XTiDD Vz-— - ) /_?* ^ - j z.V v 4- v^( í +¡'2.'') -Vj ^=2_¿J9 

~j\ z. 


+- - i L° ^ V 1 - j V-5 = 1 L5 

V jl “ 
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.22 Find the average power absorhed by the 2-0 resistor in 
the circuit shown in Fig. P9.22, 



Figure P9.22 


SOLUTION: 


ix ■+"7-— vi -cy ■=» v' i ^ ^ 3 vj ¡ ^ ** 3 v -¡,«q 

Z. 
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9.23 Determine the average power absorbed by a 2-íl resistor 
connected at the output terminals of the network shown 
in Fig. P9.23. 

l x 2 0 

- ■■ H » .t /yV 

i2/o° v(+) n 

\iy 

Figure P9.23 

SOLUTION: 

‘Z~ X x ( f j 2X 6 izzs * 

2 4 = j zt/ r to ( z -j/} ^ - r A l-ztfz') 
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9.24 Detemiine the average power absorbed by the 2-kO 
oiitput resistor in Fig. P9.24. 


2 kf> 



2 kO 


Figure P9.24 


SOLUTION: 


» " Eir - ~Z 13» Ctl - “4 ¿<n- (wt) = (ut -h i©o a ) 

% Ur) 7-i " 


V 0 4- / V . \¡ol i 
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Determine the average power absorbed by the 4- 
resistor in Fis. P9.25. 


Vs(t) — 2 cos iút V 


Figure P9.25 


SOLUTION: 



§' 1 kí> 


v* » v y (¡+ %/^V U L±°v 


> * 
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9.26 Determine the impedance Z T for maximum average 
power transfer and the value of the maximum power 
transferred to Z ¿ for the circuit shown in Fig. P9.26. 



Figure P9.26 


SOLUTION: 

j jTTD 

ÍJTL% 


”?TH 


T- n - 


Trv 


- 


•rjV 


- l - c i nJ 
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§«2? Determine the impedance Z L for maximum average 
power transfer and the value of the maximum 
average power transferred to Z L for the circuit shov 


Fig. P9.27. 


-/1 O 


/1 O 


V s (tj 12/30° V 


4/QZA 


Figure P9.27 


SOLUTION: 


^TH " 3 F1 + ic + ^2. 4 ~ 5 J " L - 


X = Vcc 

■3 r h '2'L- 


nO'L' ÍS pur JU S SlM, 

f'nju-’sf i-rjjfá 

= I -2rk I - “S-TL 


•45 1 2AL e 4 


-p s X 
r L 2 
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9.28 Deteraiine the impedance Z x for maximum average 
power transfer and the value of the maximum 
average power absorbed by the load in the network 
shown in Fig. P9.28. 



Figure P9.28 


SOLUTION: TUv±*v : 

3 (P t 

P-1 + ? L +- 

5 y p-jy-pos i h*(r> -' 

V oc .= X 5 ^ _ Vg g-c = V/ 

P V "t + 2 l -+ 9 -c 




dra*-/- 


rz •y* 
■c-rff 


Z rjZA. 




X = Uoc 


/. 03¿a11A° A 


http://librosysolucionarios.net 





766 


Irwin, Basic Engineering Circuit Analysis, 8/E 


S.29 Determine the impedance Z L for maximum average power 
transfer and the value of the maximum average power 
absorbed by the load in the network shown in Fig. P9.29. 



Figure P9.29 
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9.31 Determine the impedance Z L for maximum average 
power transfer and the value of the maximum 
average power transferred to Z L for the circuit shown 
in Fig. P9.31. fSV 


-/1 íl 



SOLUTION: 

-U'— 


% 


j— A/V\j— 




1-0- + 




3>4-/o°V 


c 


«as 


j 




1-0 




’IJL' <^r 


Vt ^ Vo c- 




Vi +V.I-4- 


- o 


5 i D'0/ó+j) - j [ A\ x¡\)si 

04- (5-V' -j' c-7. ffttp://librosysolucionarios.net 


“jl ' 

Vj s 4"4-(^t)’'loc 

V_1 , V fl c4 

" 1 

“j l +• ^6«. U ^ 

Uc: 4 +j o . ?) V 

2" l =• +JS-2JL 

? L - a p L 


Tl 


2 V! 
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9.32 In the network ín Fig. P9.32, find Z L for maximum 

average power transfer and tlie maximum average power 
transferred. c s 



SOLUTION: ‘Thú-ve.vC 

?_t ' ~ -&■ 

—■*!— 




0TH 




V, 


oc 





<é=- ¿b 


v s = -y T i * l2fe6 

^ r t - j í x* s t zUsS 
T z -- 2 /2 6 

yWds r, 5 /3.1 / 37.¿ °4 

\W = r, -v x 2 cih « ixi h^lé°\f 


= k j+' ! +j 

•= Fz t ^ ^ - 2-an. 

tlttp:, 



1^-7 vvi 
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9.33 Repeat Problem 9.32 for the network in Fig. P9.33. 
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Figure P9.34 
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Repeat Problem 9.32 for the network in Fig. P9.36. 


1 fí 



SOLUTION: 

U 

AAAr— 


%u\ 

|L™/wv—i—-ort'n—J 


■^TH 



3T t ( I -jO =r -IZTO 

-x ( + r z (z.+j 0=o 



-1 

-M 

i = 

- iz 

_ J 

2+Jl 

T 

4 2, 

L* t. 

i 

o 

_ »4 



v 0 c - %CjO+-V s =- w. 4-jV-lv 


t-crtr a ^2. . 


o. r-jo. r 


'^TH ■ ?hLFí 22J = Ü-Uj«'5f 




V ' 


'Oc' 



^TU j 




O-L -j o.gTC^ 

/3 . 

1 

■ i 

1 ?u 

zr~ 

# * 

X - NJ o c_ 

~ 1 Z . 0 / -1 f. 4 p /4 


-%V V^L 


L = 4 iO p l 


40. u U3 
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.37 Detemiine the impedance Z L for maximum average 
power transfer and the value of the maximum average 
power absorbed by the load in the network shown 
in-Fig. P9.37. cs 
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9.38 Find the impedance Z L for maximum average power 
transfer and the value of the maximum average power 
transferred to Z L for the circuit shown in Fig. P9.38. 


12/pf V 



SOLUTION: (-¿¿cPv 


j la = 

ia 



V ac -v, -n.L$- 1 V 6<L .- 12 . 


c 


_V. _ 

‘+-JI i-ji 


za: 


-v> 


_ ov 


^ V | ~ o T*o 

V 0 ¿; - IZ- ¿5° 'Z 


t-n. 


ü__ 


t/zr ir. 


-sc 


T sc - Zl+I + /*- 
I fjl 

~ Z-'f rj 'Z A 


X-- /z 


'-Ji 


V, 


0¿ 



■S-f U a Vac /r s ¿ •= <P- V" J í>.7 JX Z L - -2j7+ » 0-4|- +JO.ZÍL. 

X- / r s I5-/X 6 ^ 


p - 1 r l 3 

> L - ¿ -—/u i\L 


P. - 4 5 Vü 


http://librosysolucionarios.net 





776 


Irwin, Basic Engineering Circuit Analysis, 8/E 






Chapter Nine: Steady-State Power Analysis 


777 




,40 Find the value of Z L in the circuit in Fig. P9.40 fo 
maximum average power transfer. 



http://librosysolucionarios.net 








778 


Irwin, Basic Engineering Circuit Analysis, 8/E 


9.41 Compute the rms value of the voltage given by the 
expression v(t) = 10 + 20 eos (377í + 30°) V. 


SOLUTION: 


Ht*s 




K T dk 

T 


■\f- lcs t, +- b C-er2.(us t-Vtí') -t úer+(w¡e +ft) 


i /¡} V 

-r] 0 » ob air = ^r- Ci«e)h - i*o 

r «4% 

¿ r t ¿<ro íL©a_ ( iot' +-^ cLf - Cs 

•'t» 

JL P T .4cr0 6er+ Cu> -t-t® ) = Z&o 

T Jo 2- 


- 


yiffo +0 f Zn, 


^tms =* H.3 V 
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K42 Compute the rms value of the voltage given 
wavefortn shown in Fig. P9.42. 


v(t) (v) 



Figure P9.42 


SOLUTION: 

T- 5? U'^C+') -- 


-t \ 

-tr -r S" 



T-j í O O eLtr 
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§.43 Calculate the rms value of the waveform shown in 
Fig. P9.43. 



SOLUTION: 

Tz 8 S v\e) 





i 





O *í--é < 2. 
2 -tr < <f 

V <- b < C, 

■ér <8 


co Lz'y ■+ ( a -' tcz ') + (*.) 




Vt 


v 


í-ms 


|. g? V 
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>.44 Calculate the rms value of the waveform in Fig. P9.44. 

v{t) 


Figure P9.44 
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»45 Calculate the rms value of the waveform in Fig. P9.45. 



SOLUTION: 

T - 4 s 


¿ L-írO - 


z. 

L-z-b 

o 



o 






4- 3c, 


Lü + Zr.33 



’ i. 53 /V 
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Calculate the itos value of the waveform in Fíg. P9.46. 

i(t) (A) f 



Flgure P9.46 
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9.4? Calculate the mis value of the waveform shown in 
Fig. P9.47. 



SOLUTION: 

L Lt) t*sn.s) s -h 3 y&r-h - 2 ydlM^McaX. omjs 

X 'Hu- tn *i a.nd Í^Li) = zst' L 


21 Lt) dJz ~ 2 C t 


3 I 2- 


l L. 11 (^drn-t- Jry' 2 ^ 

JkjL f-tCÁ 1 2 /f) = /O Z ¿t)^ /tf© 

I _ ¿-f) ¿60= l 60 11 - 




X 


íms 


=• J t [ z u¿ - íy } + ^] j n= 


¿,. «¿s* /1 
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9,48 Calculate the mis value of the waveform shown in 
Fig. P9.48. m 



SOLUTION: 

V ¿-t) tenxs i s4s 2 \ d&Jri't<¡ jL Ly'Í i^íeá' 

tJ¡ Ci) - 4-t Itt 1 




-hrf 




f V, = 14,-t’ 

3 


_L Cs«?vx -/ov- Z br ¡lc ) 


V 


P-ÍK.S ' 


rh 


-1 


OA'lI 




4s 


= u?v 
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9*49 The current waveform in Fis. P9.49 ís flowing throueh 
a 5-0 resistor. Find the average power absorbed by the 
resistor. ¡psv 

i(0(A) 

4 
2 
0 

-2 

-4 

Fígure P9.49 

SOLUTION: TMs 

i ¿+) CtfhO’ 1 ‘s-ís A 6. 

Tn'^n 1 C-tr'i » z -ír ahJL l‘ ( Lf) ~ ‘4-t 1 ' 

f l. Lf) cLfr =• jl -f ^ 1 = I o. 4,7 

J o J U 
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9.50 Calculate the rms value of the waveforrn shown in 


Fig. P9.50. c s 

Kt) (A) . 



Figure P9.S0 


SOLUTION: T- Ss 

L Cctksís'Ks CK I Scc ÁMrzklc^ W- 

l-e ^4 1 . 

T>'~ injA . ■’ -^ltK z-t-z 4-t^-st + i- 

\ i { z Lt)tkk = I ' - 4tM' 4 4"t 1 ' - t/ 

^ Q 1 | ^ © 2 
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9.51 A plant consumes 20 kW of power from a 240-V rms 
line. If the load power factor is 0.9, what is the angle by 
which the load voltage leads the load current? What is 
the load current phasor if the line voltage has a phasor of 
240 /0° V rms? 


SOLUTION: 


V s = z4o /o° 


Q qp 


6- (f -f) ~ unr ' (o-'n') =£> / ©■ * Z 5 .§ ° 




ff = \ Vg 1 l x\ p-f- ■=?> |r\. = PL 


ZAic 


°l 2..L A 


I Vs l f ? Z40 í.*0 


X = ^ z. L [^2S.8 a A 
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§.52 A plant consumes 100 kW of power at 0.9 pf lagging. 
If the load current is 200 A rms, find the load voltage. 



1 -t-f \ ~~ 2oo A ror-J 

' S l & o \c- 


« as. & a 


TL = W L |U u \fí IVlI = _g^ 

KApf 


¿XSS v rv\ * Y\ 


& 

c' 


X L = 20O¿o° A 


Vu- SS4 J ZS-.8* V<r*~s 
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S.53 A.plant draws 250 A rms from a 240-V rms line to 

supply a load witli kW. What is the power factor of 
the load? 


SOLUTION: 



P, •= K\ \tJ 

P A W 
lv u l \rj 


p-f 
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9.54 The power company suppiies 80 kW to an industríal 
load. The load draws 220 A rms from the transmission 
line. If the load voltaee is 440 V rms-and the load 
power factor is 0.8 lagging, find the losses in the 
transmission line. ' c s 


SOLUTION: 

n — RITZV --^ + assur,u - © Vl ,=o- 

I Vl= +ao ^° 

- 720 /-Q A- rff _j 

P u = PiuUl^i •p-?=77<t t fovO © - ájtrzT * ( o.b) c ° 
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9.55 An industrial load that consumes 40 kW is supplied 
by the power company through a transmission line 
with 0.1 O resistance, with 44 kW. If the voltage 
at the load is 240 V rms, find the power factor at 
the load. 



f L - 4X10^ V ¡_ !=■ 2. A-o V 


rpM 


+- 


f u - l V U 1 t X u l p f ? r •=: 4-41 cU3 


lXJ=. Zoo A 


rms 


ívj/jyj 


/■» c. s 3 
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9.SS The power company supplies 40 kW to an iiidustriaJ 
load. The load draws 200 A rms from the transmission 
line. If the load voltage is 240 V rms and the load power 
factor is 0.8 lagging, find the losses in the 
transmission line. 
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1.57 A transmission line with impedance 0.08 + ./0.25 O 
is nsed to deliver power to a load. The load is inductive 
and the load voltage is 220 /0° V rms at 60 Hz. If the 
load requires 12 kW and the real power loss in the line 
is 560 W, determine the power factor angle of the load. 


SOLUTION: 


f) j 

->1 



— 




1? 


+* 

V L_ 


■Mu. -- °-° 8 ^ * J °-' zs '- n - 

2.Zo / Q ° V ; r 


Zu^.-- I^lI Rju-k^ = = H.7 A 

P L - I Vl l íl_l p t ■- 5 > p r - _ O. (,5 

(zzo') ( 

5 i kxí. UaíL /j r ^¿Cucshui, ^ j> 4- j~í l 


f -p- ó. (oS I ítfC/ 




© 2 , = "W' Lpt ) 3 +? + 
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9.58 Determine the real power, the reactive power, the 

eomplex power, and the power faetor for a load having 
the following characteristics. 

(a) I = 2 /40° A rms, V - 450 /70° V rms. 

(b) I = 1.5 /-20° A rms, Z = 5000 /lfP Ü. 

(c) V = 200 /+35° V rms, Z = 1500 /-15° Ü. 


SOLUTION: 

d) P = I X | ¡ V ¡ •= (z) ( ( 7o - 4 2) 

?= 7 7ñ W I 

___—.......-... A * 


- | V l l £ / ( &v-&x) •=£) <$“ 5o V A-^s 


5 = V £ * = ( 4 - 5 o / 7 o) ( 2 /- 4 g a qop / 3 o°~Va 


pt- (3o a ) p-D p. eüc. 

i>) V=:r£ = 7 5oo /~g° V r ^ s ?= (LS^Cl SSb) Cea(irV> 


p= IQ.SIcU) 




1 

<$ = (F$-'R7W) ( is) =7 , 

(\>- z<uz VAtCsl 
- —— ---—! 

í 

S = v -* 1 

ps= M Z5o / 1 s- 6 v A | 


pf- [ 


co 


x= v/g. - ? = vr* =3 j s - 2L.y /- if° va | 


P -Isic^ ( &v-Q x () C- 24.7 (-/xO P = 25 . 


\ sl S^iK í ©v-©x5 Q 7 ~ L.q\ VA u 




http://librosysolucionarios.net 










796 


Irwin, Basic Engineering Circuit Analysis, 8/E 


9.59 An industrial load operates at 30 kW, 0.8 pf lagging. 
The load voltage is 240 /0° V rms. The real and 
reactive power losses in the transmission-line feeder 
are 1.8 kW and 2.4 kvar, respectively. Find the 
impedance of the trasmission line and the input voltage 
to the line. psv 


SOLUTION: 
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1.80 A transmission line with impedance 0.1 + /0.2 O is 
used to deliver power to a load. The load is capacitive 
and the load voltage is 240 /0° V rms at 60 Hz. 

Tf the load requires 15 kW and the real power loss in 
the line is 660 W, determine the input voltage to the line. 


SOLUTION: 



= Kjl IX Ü X ? I.-7 Arrrvj 

P L r ISod = |V u llT L \ pf L pl^r O-ll 
‘S' ^ca. I o3óL ¡5 p f-s o-ll 


T¿, * fl.Z ¿3±1° Arms *-c*T' (pfí - -3?.?* = O v¿ _- 

RNv ~~—-- ^zr. = 3 1.7® 

V s r T L ( •» 
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9.61 Find the real and reactive power absorhed by each 
element in the circuit in Fig. P9.61. 



SOLUTION: 


X s 


V i ~ 

" V SL 

3 

•s» 

$,S j+zjn* 

j-z. 

. S /72 


■3 

- V 



2- 

“i 2 - 




'flíY' 

Vst 




x* 

ar 

-(Wz? 

).0 Z -' 

$ j=¡z.y 


s 

V S, 

/5*6 3 ZlP 

7>3 

VA 





1 

l Pvs 

1 ~ 

* H 63 

W 


Wp 1 

4<?z 


■fíY' 

Vs2 

* 

S ^ 2 

X V V 

S-T- 

rs | 

n 88 Zi 

$2.7° 

v A. 


Wz = 15o Vl “ 11^^ VAvC 


n 


'Z 


[~¡V^ f%=o 


* - ... .. .— 4 * 

6) c - trPF r) t 


C = -78 1 VíVe P c =o 
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S.62 Given the network in Fig. P9.62, determine the input 
voltage V s . 



SOLUTION: 

ÍMáá * kLi = ,v *-|l x ll (fj¡) fkk _fo_ _ \ % 5 A rrv^ 

W L l YÍi 

ZJi= ^v L " 

- l % 5 /-sil ® ArnsS 

Uu Z-: (x z i= „ 2.^7 A-rrM % -Zg.J 

w lI pfi. Z L 

^2- •= 7 20 / -2 3-y J Ár^ 

X - tP, +-n L - 40"? /-3i-3° Atvm 

v s = r L o.\ -t- ^o- 3 ') w L 

-—---—----n 

I Vs- 3^1 / 13. «j° 
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9.63 Given the network in Fig. P9.63, compute the input 
source voltage and the input power factor. 



Figure P9.63 
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9.64 Use Kirehhoff’s laws to compute the source voltage of 
the network shown in Fig. P9.64. 



SOLUTION: 

Lo «J.z ■■ 


Lo ^dLl 


lx z l = 

—T* 

34.XÍC 

iv t | trí») 

ZZü (¿>-78) 

©XZ' 

= ©y^- c-ffz-' 


ua = 

Pm 


|V L | Cpí,) ■ 

z.zo (o .fV) 


Z.[ oA rct^ 


* 24 o / ~ 38 . 7 ° 


- ÍZgArf/HS 


x. = /28 LzAH 6 At/kj 


©\/ L ~ ^ 1 • ® 
Xj =. r, f sr 33? //° 

Vs - (o - 0 0 fj 0-255 x s +■ V L 


Vc~ Z. 18 L U* 6 VrrHi 
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Given the network in Fig. P9.65, determine the input 
voltage Vc. psv 


30 kVA 
0.9 pf 
lagging 

w w w 


SOLUTION: 

OX t l' Jñ=l —- _ - 13*7 

j |VJCf A\ ¿ ~£ - j -zsj 6 t 4 


&x¡ ~- ©y, — LeñT t C - ~ Z*5.B 


L~ 0 t¡¿l z ■ 


t ij" -Pt.2._ 


21 fc A /'/rm 


í-2, = * 


Vu|íp4) 

0 y, - - - 37.3 


I z-Zlo 


=• í-1 f /~* 3 2.7 

V $ ■=* (^O * \ 't'j 0 t* V ^ 


¡Jx±L° \¡rn^ 
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Find the input source voltage and the power factor of the 
source for the network shown in Fig. P9.66. 




0.10 


V 


6 


d) 


Figure P9.66 




0.03 O 1 0A ° 


■4 r. 


12 kW 


24 kW 

0.87 pf 


0.9 pf 

lagging 


lagging 


-O 

+ 

V u 

240/0° V rms 


O 


SOLUTION: 


UzW , ^51 .. ntAr^ 

l^ulCpU zu Cos) {, T a líi l-zs.Y * Aftr$ 


LoaJl 2-: 

) 

0 =. Oy^- Uoz. '(. ph') ~ "2 S. S° 

V t - (o- 03 + j °' + Vju = 2 4 i / i. ^7 6 V 

, V l + .^1 s ■= SS.'iAftn* 

L-cxul I ; 4 ivp L¡>{,) ZLtf Lo.^7) 

6 r t = ©v. " pfi ) “ "2 7 . 4 , 
x s = r, +-r ¿ = /- 2 ¿.+ fa 

l/ ¿ ■= ( ó . ( +-j o. 7 ) X s +- V / 


x, = $+ 7 /-¿ 7 .¿ <> 4 vm 


V £ - 28^ lU* 


pf- (©v,. - ©rL) = 0 « ( 35 . 5 ^) , o.sin- 
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,67 Given the network in Fig. P9.67, find the complex power 
supplied by the source, the power factor of the source, 
and the voltage %(/). The frequency is 60 Hz. 



Figure P9.67 



r, a krflU i 

\)z ^ (h.or% O. Ts +-V U 2 3G / 7 - zz ° Vrmj 

- 534 4í)L f 377¿r f 7.ZZ 0 } V 
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9.88 Given the circuit in Fig. P9.68, find the coraplex power 
supplied by the source and the source power factor. If 
/ - 60 Hz, find v s (t). 



■ + 

480/0° V rms 


Figure P9.68 


SOLUTION:, p 

IX.\ = - -L ?_ _ , - 26.0 Arrv^ 

J IVdLfh) 8 o(o. 8 ) L Arn^ 

©F,. c-'Cl+V - u ' a “ J 

1 X 3 , 1 5 2 o OQO_ _ 4L.y Ar-rt^S ( 

+So C °* 4 ) V /~¿r.g ° /+rv>y> > 

* O- £^r' = '25.8« 


IT|1= Boooo _ 7 8. \ Arrnr-i 

+8a to-e) 


Loacl I 

/ 

®£3 = Ov u + ¿#2- ' (" 3L.i 

= d", +P 2 4-r 3 ^ IZS /5-2S ° 

i 0 • ¿g/s + \z u - 4 fi 1 / 3.0 ¿ p 

S * V, = 4l. 4 Zxl+i/ h\/4 

£ 

ffs ■= ( ©vs " 0 rZ) « (5-W 

S¡f>ÚL S[ 


r 3 = ?y.í 


Ss = C. I. 4 /~¿-i4 c /c/A 


p? s = 0.^7 U^ufli^i 


V s tt)~ Xz IVsi^ Czrrft* 3.oj)\í \^S* (añLc&z^ir-bloj)^ 
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9.69 In the círcuit in Fig. P9.69, the complex power supplied by 
source Vj is 2000 /-30° VA. If Vj = 200 /1T V rms, 
find V 2 . 



fígure P9.69 


SOLUTION: 

\ X v - 2« ¿io_ £* 

1 ^-- i 0 /~fo r* LtUhl 

v ( ~ r ( 5 fjit)'! tIA v ( -(Sfj/ 6 >x 

Vv- Z3V L~ IZ’ ^ Vrrv> 
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9.70 For the network in Fig. P9.70, the complex power 

absorbed by the source on the right is 0 + j 1582.5 VA. 
Find the value of R and the unknown element and its 
value if / = 60 Hz. (If the element is a capacitor, give 
its capacitance'; if the element is an inductor, give its 
inductance.) 

íx 



SOLUTION: 

Va, = v 5 z .x* = IS -b IQ r v 

x ¥ = i -= \o. y L3±l ^ T* ¡o^ 

I L± ° 


Vsi zlsJL ~ R r * 1-^7 - j i.oo _TL 


£ - 1 - 17 - 0 . 


- -j - - jyQ W - 377 rl S 


loCv 
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9.71 A plant consumes 60 kW at a power factor of 0.75 
laagins from a 240-V rms 60-Hz line. Determine the 
value of the capacitor tliat when placed in parallel with 
the load will change the load power factor to 0.9 lagging. 


SOLUTION: 

~ £l - Uoao _ SalcM A .& *Ca£ s C 

Sota. 3 hUA ° ^t/A =- 5-2.1 kVA/C.3 

í S(V£M»| “ A _ (p oooo _ L>C-1 k V4 " 2 5". 2 6 

Sk^~ LL7 / LVA = 2 1.1 

(§c +■ ^oldL " -=v> " Lü 6 I va 7 " = - S-2 ñ^XLO- 5 

l W u i - 2+o Vr-n^. M - '3~n ir/r 
C = I - \ m f! 
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9.72 A particular load has a pf of 0.8 lagging. The power 
delivered to the load is 40 kW from a 270-V rms 60-Hz 
line. What valne of capacitance placed in parallel wíth 
the load will raise the pf to 0.9 lagging? :? 

SOLUTION; 

IS’olcl l = .- 4 -Qqoo - S'O UV'A ° 

pW *>•& 

§oick. ~ I ^oldl ~ 'h® 

l ( ~ ^foooo _ . ff k-V A ^ww ~ &&& ' B ' Z $T- 9 

_ 

0 Ktu - - (A */, ) S~¡ h. ( 

(»£.■• Sout -=■> -ucivj 1 - (H.+ - ^/io 3 

W - 1T) r/j I Vul •= 2TOVrm~| 

"ZVTpt, p 

r 
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9.73 An industrial load is supplied through a transmission 
line that has a line impedance of 0.1 + j0,2 íb The 
60-Hz line voltage at. the load is 480 /0° V rms. The 
load consumes 124 kW at 0.75 pf lagging. What value of 
capacitance wlien placed in parallel with the load will 
change the power factor to 0.9 lagging? : o s 

SOLUTION: 

i 6otd.l = h- _ _ _ /45.3 k Sou ~ cm~'(■ pLu ) 3 4/, 4- ° 

fhici- o-ir 

i¿S.3 /l/,y° Ut/A X. ($ou) = 10 ? Ic/toc 

I ^ 1 ~ I 2 -V-^/q 3 _ / 3 7. jf /4 éhviur- Cerz 1 [ 6. e ¡)'= Z -5. 8 0 

Ó' 

Srjujc - 13TE /Z5-g a UVA <S¡^- ’ Co.lkí//h¿ 

6+ - ®w*W " Qe>l+ ^ - fcJ ClV{_\ — ( 4 . 6 . 1 - 1 <o c i' S ) >íó ^ 

u = 3 7") r/3 1V L U 
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9.74 The 60-Hz line voltage for a 60-kW, 0.76-pf lagging 
industrial load is 240 /0° V rms. Find the value of 
capacitance that when placed in parallel with the load 
will raise the power factor to 0.9 lagging. 


SOLUTION: 


Soldl = 

Pc 

/pOO oc 

) _ 

V/. 

1 k 

VA J 


7r.i 

pPolJL 

0. ?í. 




í 

| 

\ Qul* 


&vU 

= C&F 

' C (p kiÁ) - 

Cezr' 



•= ¿/o.j- 6 

0 

: S 1, 

Sum(- 

(a 5000 

. ~ (e (0 . 

k 1^4 

- 

1 

S MW = 

ll> b. b L~ 



© .¿=3 




T 





: d-erz. - 

‘C b.ñ) = 2 

8 £ 

t, 

J ’ 


2 °\-1 k 

: v/kíL 


6> c -- q.- (ilou ■=* - = (í 1 - O 5 

u = 3 9rr/i Wut * ^ov rc^ 


f> l. oz (*F 
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9An mdustrial load consumes 44 kW at 0.82 pf lagging 
írom a 240 /0° -V-rms 60-Hz line. A bank of eapacitors 
totaling 600 jxF is available. If these capacitors are 
placed in parallel with the load, what is the new power 
factor of the total load? 


SOLUTION: 


ISoiaA R. _ ü£jD _ _ S ú[(L -. $-5.1 

p!W v 

¿v 2 T' (pf 0 i d) - J rm¿ 


Wva 


A -> í £. \ , ao \ ^ol<A = £ ^ olcí -1 

BoLJL^ Lff D [ d ) - Z'f-V J 

doU- 2o.7 U\fJM. 

t^ 6 - - ¿o <2 1 V¡_ I 2, = -3T) C ú>oo yio -<°) ( Zcf °) - - j o ic v*4(Z 

= C>rv^uj-~ ^)cA¿L. ^ 6) M^vi ~ 17. "7 1<VA£- 
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9.76 A particular load has a pf of 0.8 lagging. The power 
delivered to the load is 40 kW from a 220-V rms 60-Hz 
line. What value of capacitance placed in parallel with 
the load will raise the pf to 0.9 lagging? 


SOLUTION: 


OolJL 


Vl. 4 o 

pW’ 

ásW (fifc U') 


4oooo 
o. g 


SoU\i\ 


36.1' 


^olcL ' Sc /_Üd2 

^ 8 IéC " 3 o k V&íL 


l Skuj \- 4 & 0 &Q . < 4 - 4 . L VA 

0 .‘n 

, Ce^- 1 (*/?W 25-.í ü 
d > 6 •= -íuC(V l \ X = O^oj- ($oU - “ /0.(9 kl/A^. 

w = 379 rls I V L u 2. Za V ffKi 



< $/uu* r " 44 . 4 ¿£üT UA 
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9.77 A single-phase three-wire 60-Hz circuít serves three loads, 
as shown in Fig. V9.ll. Determine I aA , I nN , I c , and the 
energy use over a 24-hour period in kilowatt-hours. 



Figure P9.77 


SOLUTION: 


= (06 Lo a VA 


ISsl-- 1 W* 1 S 3= íooo /m. 1/4 

B 2 = CasT'Ca.l) - ZS-.e° J 


~ ~C~ ~ = 0.^33 / 0° A-r/v-S 

Vi 

2. T 0. sc 33 T m15 = 0.^33 Z0 6 Arr^ 



T3d á/ jpaxLA-v = P' Fi ¡2 't'Vj ~ l o o -t-1 d t> -h ‘l&O ~ I / o ¿4) 

&j%L 2. <4 f) auys /cL&^ 
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9,78 A 5.1-kW household range is designed to operate on a 
240-V rms sinusoidal voltage, as shown in Fig, P9.78a. 
However, the electrician has mistakenly connected the 
range to 120 V rms, as shown in Fig, P9.78b. What is the 
éffect of this error? 


a ,—— -—j A 


120Zb!VrmsQ 

D 





Range 



5100 W 

120/0° V rms Q 

D 



b 



5 


(a) 


cs . ■ ■■ ■■' . " t A 


U 




120/0° V rmsQ 

D 

Range 

n 



iV 


(b) 

Figure P9.78 


Z I. Z 5* A rcM, 


SOLUTION: 

(ra.*\«y4 “ __ f t ero 

\'V*V> l " \ Z ^L^\ 

CX-S irMr\-ecí^<2, 

\3Cf¿asju\- 5 [ _ d- z.f Aww 

I *20¿6*V 

TVjl r¿A r r*Av v ^c i s u iot 

-F4u_ r e ¡ w- ursi-Wj*- , 




http://librosysolucionarios.net 




816 


Irwin, Basic Engineering Circuit Analysis, 8/E 


9.79 A man and his son are flyiiig a kite, The kite becomes 
entangled in a 7200-V rms power line close to a power 
pole. The man crawls up the pole to remove the kité. 
While trying to remove the kite, the man aecidentally 
touches the 7200-V rms line. Assuming the power pole 
is well grounded, what is the potential current through 
the man's body? ■ 


SOLUTION: 



Cu frerx'L -f'lauss 
^r^ivv tTV'S, h«.íuÍ,) 
rooj L Sa <s VV. 

C-rr>,s j -V& otW- 

I $‘kSL j Harr*- l°0SL 

ZJ%r*A 


i ítósl ,7 


Ujtrr-iV Ca^t.: s U u i‘5 UjJl t ?Jc= I SÜ-JL \ í-srrv 

| TTm<vn l = 7 Z<3 O _ / 'f. ijs Arrr^S 

2 L l S"o) + 2 í toC) 




2- 3 8 m A sTu’k. 

iXY <4 ÚJ y\, 


S oojx. 
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9.80 A number of 120-V-rms household fíxtures are to be 
used to provide lighting for a large room. The total 
lighting load is 8 kW. The National Electric Code 
requires that no circuit breaker be larger than 20 A rms 
with a 25% safety margin. Determine the number of 
identical branch circuits needed for this requirement. 


SOLUTION: 

lx Ti>T ., I ' _ñ- = - U i. . 7 Arrw 

IVI 

jaig I C'Zo) — I 5" A j-vn i ¿A ^ /Vv^ir^7 


5 * L cJL*4~> • 
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9.81 To test a light socket, a woman, whi.le standing on 
cushions that insulate her from the ground, sticks 
her fmger into the socket, as shown in Fig. P9.81. 

The tip of her finger makes contact with one side of the 
íine, and the side of her finger makes contact with the 
other side-of the line. Assuming that any portion of a 
limb has a resisíance of 95 Í2, is there any current in tlie 
body? Is there any current in the vicinity of the heart? 



SOLUTION: 






\\¿usuf V i’s 7 

doiaft hxrej 

—i—. Fe^T 




ov 


pF ( >j4eK r ISsL- Ns.\ - l2oV 
^ sr hn 6 aui.s f-e#V- D ^ 0 dL^. . 

Cxus W i av^ kAx fJtJS is'V'3/k.cc, , 

j Ui V\í W _f 2*5 _ l . 2 ¿ A frn s 'f' IJ 

~hhrou%L <f) 'K^.r'ifp (oocl^Sj 

€ 


i s 


1 az> 


WLc Wu&rh-* 
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9.62 An inexperienced mechanic is installing a 12-V battery 
in a car. The negative terminal has been connected. He is 
currently tightening the bolts on the positive terminal. 
With a tight grip on the wrench, he tums it so that the 
goki ring on his finger makes contact with the frame of 
the car. This situatíon is modeled in Fig. P9.82, where 
we assume that the resistance of the wrench is negligible 
and the resistance of the contact is as follows: 

= ^bolt to wrench = 0.012 12 
/?2 ^wrench to ring 0.012 0 

R 3 = Rnn & = 0.012 0 

R-\ •^ring to frame 0.012 O 

What power is quiekly dissipated in the gold ring, and 
what is the impact of this power dissipation? 



Figure P9.82 


SOLUTION: 

X •= J_2:__ = I 2. _ Z5oA 

ó.ov? 

^ = ^ 3 ^ 


lo 0 r n ; fvj <3-u-r" m'€cha.^'*C 1 


TL 


yd B xr&efatlSf 
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9.83 A 5-kW load operates at 60 Hz, 240 V rms and has 

a power factor of 0.866 lagging. We wish to create a power 
factor of at least 0.975 lagging using a single capaciior. 

Can this requirement be met using a single capacitor from 


Table 6.1? 


SOLUTION: 

lVu\ = , 5*. "7? kVA 

p-foUL 

©éldL- C 3 °- 


SoldL - S- 1~7 LJo 2* k- VA. 
IJL * 2-8 6 


feuul -- 


S OOO 


5.13 


c-Air 
~ Ce*.' $ L tA'lS) - Í2-8 ' 


S” Miw ~ 5- 13 / 1^ -8^ 

\-\4 


($>c - - u> c lv L.I L -c0 o u = - \k VAíC 

w 570 r/ s iVul = 


$0 Ay,f 
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9.84 Use an RC combination to design a. circuit that will 
reduce a 120-V rms line voltage to a voltage between 
75 and 80 V rais while dissipating less than 30 W. 


e 


SOLUTION: . _-- p 

JL n. 1 + áJfiVnu. X=6otV-gr 

"W' s cArtuZÁ ^ Uiü ¿Lo V^UD -j-5 V t 


I V e \ = "7?. S VrrysS 

\V 5 \- teo \1 ( nvs 


1 — 1- 

1 v s 1 


77. S 

I 






trr. 


7_2: 

y i + ■R-c^ 


P ¿+ C^cf 
•=-> I+U^O^ fnz') z ' oy 

C-77-T / 




iv < r¿u,a z e 
¡ + ¿ 


& \ i *■*-*. <f 3 

z 


o 


Ixy 




l\ki 


« ^(¿if 


tj'-K/k. t O í (a') 

\\j^\ z LlícY ?. ivy 7 - íc¿O z P- ¿ 3o 


(jLr br Tra-/* / cl/^yvL 


/^uP 


E ■< ? 5 i yL 

(\ u 1 l~X ¿Lr" 4> j* 'hr&r' i /^, cCq^ijL 


1¿ — So O ~si_ 


-— 1 
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9FE-1 An mdustrial load consumes 120 kW at 0.707 pf 
' lagging and is connected to a 480 /0 ,J V rms 60-Hz 
Mne. Determine the value of the capacitor that, when 
connected in parallel with the load. will raise the power 
factor to 0.95 lagging. c s 

SOLUTION: 

[Sa4 i- A- _ 1 2.0 xtc>2 - 1¿ V A 

C^l' ( f = 45 ° 

1 5 l ~ [’ZoXiCt’*/'Q.*i ** IZC \c \f i¡{ 1 5 | 'Lio l_iA¿° ^VA 

& - Cvz-' ( 0*í) ^ 31.^ LVAe 

WJ 1 = G?**,*- a " ?£> ‘1 UkL 
60 - 370 r-/¿ [V L l - 4- ío V r ni -5 



SolJl = lOo LMÍ UfA 
^óldL ^ lz ° l¿ VArC 
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FE»2 Determine the average and rms values of the followins: 
wavefomi. 



Figure 9PFE-2 


SOLUTION: 


(k-ihJ-f 


0)L-fc) db 


tT Ur) - -jr ^ <0 L-0 düf T= 4 s 
f 0 <Mr - I TbD S--L / + z +« 


u ttrW tr = ¿atr- 


T Ltr^íM: 


T 6V) - o -i r V 


tüLÍt Vfms = [ + ÍOdt-] ' 

^fw- o^-k^-t } \rc-to- /*•=/ * j e j a ' / 

$+- / ¿-ér ¿ 2 V Z U)~-Z^4 í $_ l r Z Cüt* C* <4rd* ~ 4 

^ry- 2-*é¿3 sdMX. Csr-Jr (L Jh<^ as ¿> * t S^^dJr 

*> 2- 


j + 4+1 


e(*s = 1. ZZ V 
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FE-3 Find the impedance Z ¿ in the network in Fig. 9PFE-3 
for maximum average power transfer. c s 



Figure 9PFE-3 



http://librosysolucionarios.net 



Chapter Nine: Steady-State Power Analysis 


825 


SFE-4 An rms-reading voltmeter is connected to the output of 
the op-arnp shown in Fig. 9PFE-4. Determine the 
meter readins. 


36 kfl 


12 kO 


1.414coswfV( + 




4— , V 

® rms-reading 
voltmeter 


Figure 9PFE-4 


SOLUTION: 

Vo “ - &Z- Vc /_3. V = ¡ / 0° 

A 

Vo~ ■“ — 3 /o° Vr rws 

|rn«-'W 3 V 
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FE-5 Determine the average power''delivered to the resistor 
in Fig. 9PFE-5a if the current waveform is shown in 
Fig. 9PFE-5b. [ c s 



(a) (b) 

Figure 9PFE-5 


SOLUTION: 

? - ? T-- Z.^ X toí , £ r ¿ - 

\y 6 l i CO = t: i Í t 2 - P ' t L dt~ í’ 3 l L ~ l /, 
5 J 0 5~ 6 J 

V é¿*) = -z f §\düt-= 4 

f = 0- éi) ¿ ¿<A J^p7~V^7 w 
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10.1 Given the network in Fig. PlO.l, 

(a) find the equations for v a (t) and v b (t). 

(b) find the equations for v c ( t ) and v d (t). 



SOLUTION: 

- L \ cü t , ¡\k T) b uq~ - /vAdUi_ L_ 

Z3bf at 


^ T3 c bt') -Ltf) - L\ SV. i 

dUr 3Gé 


-'ÜbC-tT-- + 

cM: cOI" 
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10.2 Given the network in Fie;. P10.2, 

(a) write the equations for v a (t) and v b (t). 

(b) write the equat’ions for v c {t) and 



Figure P10.2 


SOLUTION: 

L i + aa.¿4_ a) b t+') = - Mdct _ l, ¿Cjl. 

b) -UílL'O ■=■ ~ L ( 

O a CÜ= 4 L z dUi/.t 

cH 
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10.3 Given the network in Fig. P10.3, 

(a) find the equations for v a (t) and v b (t 

(b) find the equations for v c (t) and v d (t 



SOLUTION: 

¿h 'U¿t Lt\ 


dk ~djr 


l) ^ Cir) r - ÍVcUU 

Úk 


b') ¿Uj M. kÁx . 

Cik 


"tidlUrW -t- L 

dk 


http://librosysolucionarios.net 



832 


Irwin, Basic Engineering Circuit Analysis, 8/E 


10.4 Given the network in Fie. P10.4. 

(a) write the equations for v a (t) and v b (t). 

(b) write the équations for v c (t) and 



Figure P10.4 


SOLUTION: 

1VLV) * - L| „ K ¿Xz. "Ub - - KtK, _ 

dk 

b) Vc Lb) - dX t-P)- 4-L2 ,c^| 
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10,5 Find the voltage gain Y () fV s of the network shown in 
Fig. P10.5 ;cs 



SOLUTION: 




* 






O * - j 2-Tj y-1^( 4 -+ * fj 

4 

O » t\l S ^2XO ^X, ( ItjO 

¿+ J A 

\J o _ i - 
V\ “ 6,+jtS 


_ 0.140 / 2 4. 8° 
Vs “ 
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10.6 Find V 0 in the network in Fig. P10.6. 



Figure P10.6 


SOLUTION: 

IZ i£> - X,( Irjt) - ji qr a | O, - j ( T { 4- V 0 =■ 1 C¡¿) 
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Figure P10.7 


SOLUTION: 

x, v z # ° = t V^|I)I 2 

r>^ jj ir /-'z.tti a 

L j'i -2 J L J L° J 
V 0 - 5.S2L1ÍÜ 6 V 
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10.8 Find Y 0 in the circuit in Fig. P10.8. 



Figme P10.8 


SOLUTION: 

x t C f \J 0 K 
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10.9 Find the voltage gain Y 0 fV$ of the network shown in 
Fig. P10.9. 



Figure P10.9 


SOLUTION: 

\ <0^ t M s í T, U+yO - ]2l t i 

V~eJc V/s “■ í Tke^ V_e _ V 0 

I/3 



=> 0-1SI j_S-Lll... A. 
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Find V (} in the network in Fig. P10.10. 



Figure P10.10 


SOLUTION: 

t2-¿P ü -X t Ü+p') t j ir^ t s)-o i 
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10.11 Find V 0 in the network in Fig. PlO.l 1. 



SOLUTION: 


X l C^tiO - j T z--0 $ -iz¿£°= t 

3+j\ -j\ ' 

í' <'*j í 


i , 


X, = 1.51 / i 57' 


V 0 = lo. is- ^ 


V 6 » \ 2,¡_0 ■+ 2 % 2 - 
A 
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0.12 Find Y () in the circuit in Fig. PIO.12. 



Figure P10.12 


SOLUTION: “ 

lo L¡? - I, ( *■ f o= jil,+ | -tjl') t K* iTz. 
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/i n 


/i o 


1 o < 



Figure P10.13 


io/o°v 


7'2íi 3 


P íl 
' 0 



SOLUTION: 


X, (l ■Hjl'i + 


2,-0 


i -\o¿o* •- jr, 5-^-0 4 Vc* z.^z.-¥\oiP 


i+j i j i | ' T i 

ji ^jiih 


TV « J.S3 


'2°. A 


Yo- H.^7 Lí2l1 —, V 
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Find Y a in the network in Fig. P10.14. 


io/6° vm 



Figure P10.14 


SOLUTION: 


ioi» - j¡ ( i-ji) +jí t z t jir, = o f j r z+3;( J+j'O o 


‘-j' j‘ ° 
j' ' J' 

0 j 1 J + i' 


“1 

X 1 

’ 

"..1 




o 

ü 


1 

5 


V o “ 

= I. 2 i /-í ^ 

[vX 2-+zLiUéj I/ 
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1§,15 Find V 0 in the network in Fig. PI0.15. 



Figure P10.15 


SOLUTION: 

~ 2. Tz, í '¿r, + xj tj ^ - j^o ^ -j2 r z+ r 3 ( * */ r ) * o 
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Figure PW. 16 


SOLUTION: 

~ T, ( 2 - ^2.^ "f’j 2-X^ £ jZÍf FL+ J 2 T) 4-jZ I-j “o ^ j¿J~£+Xg ( l ‘ 2 'tj &)~o 
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¡7 Find Y 0 in the network in Fig. PIO.17. 



Fig u te P10.17 


SOLUTION: 

A ^=lo]i? b A 7T 3 C \+p>) - - \ *z. + = o 

i ^ -T3 í. I Fí ^ ^ “ -l~ | +■ ^ T- 2, ~ , 5 +j <§. C C» 

av\¿L j T 3 f T^. (. 2 --+J 2 .) - (D f V" 6 - 24^ 
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10.19 Write the mesh equations for the network in 
Fis. PIO.19. 



Figure PIO. 19 

SOLUTION: 

V~ C ?i +^L, S ) 

0 " 1 z (_ L L jFLj + V-^) 
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10.20 Write the mesh equations for the netwo 
.Fig. P10.20. 


1 1 





SOLUTION: 

Vi ~ X i ( - j^Xj. - ^L ( T Z 

e = £ 3 , ( j w ( L i + Lz.'i - jwL v 
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10.21 Write the mesli equations for the network showrt in 
Fig. F'10.21. c;s 

t 



Figure P10.21 


SOLUTION: 

= i wL í~ VoO " j x 3 

0 “ " j U) L 2 , +-(^ T-z, 4- j*-o(, L i -t i~ jj'j w 
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10.22 Write the mesh equations for the network shovvn in 
Fig. P10.22. 



Figure P10.22 


SOLUTION: 

VVz. aT i(^^ e r''j/üiC 1 ') +X Z ,(-1 J/o Cl ^ - 


2 _ ( h + j [toL, - -L- ~ -O ) + j w ^ T 3 + JL r. 

uc. v L w L,iy íoc. 


W - - Pz X, + J ( j w K + J__ ^ 

A5 ¿ 2 , / 
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L23 Write the mesh equations for the network in 
Fig. P 10.23. 


1 



Figure P 10.23 


SOLUTION: 


V ~ ?*\ +■ j (_UlL, + U\L 2 - -~j í ° L i- r 2 Lt, («g- \) 

+ j lo Kj ( x 3 ~t, 3 + ( r s +jwivt z li 2i -r 5 ) 

1— — 

Q- A- 2 . j (_ íoL, + toL^, — /íOC ^ ^ J — j | X, - j u} L z Xj C -e ^ 2 j 

+ juh, +jMK,(W-r 3 ') (x r x^) + 

0 s ■ ^3 4 j í l z t W ~~ j u L*2 ^2 ~ 11 (5? ^ 3 } 

4 ju>TVN 1 (x,-lO+-j ulM i (x 5 -r0vjwW 3 (r r x i ) + juH z .(x 3 -^') 
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Vr T\ +j (wL\ + UiL^ -Zusn 3 ( fVl-sf - L.,) 

+ r 3^M v -M. 2 ,4M 3 “L’i'^jW 


D - X* 


l \j u (M2.+ H-3-KJ- L^+^Jj ( w ( Lt+Li + 2fn x ') - ''w^)^ 

+ 13 [j w (-Mr ^V x --Kj 


O - 


[ j 1 * 5 ( Ah'^ 2. + M 5 - L- ? )J •+• ^2. JW ( - -L z )^ 

"t"-Lj j^ p- z -V- j Li ^ L 2 + - Lj + 2-frlz 
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10,24 Find Y 0 in the network in Fig, P10.24. 



Fígure P10.24 
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10.26 Find Y 0 in the network in Fig. P 10.26. 

/1 ft 



Figure P10.26 


SOLUTION: 

Ii Ci-j^ 4 jX.^XiC -j l Is-t> V 0 <I)I 3 

^ *■ - j ( Z. 2-h 
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Figure P10.27 


SOLUTION: 


Z4-Lí° - T, +ji 4 V. 

o = Ji(itj/Wjir ( -¿ I -ji.r t =« jx, 



V 0 = (0r 2 


T, = lo-T /~'L 6 A 


lo/ 
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Find \ 0 in the network in Fig. P 10.30. 


+ i oa /n ¡ - 


24/0° V 


112/45° A 


j 1 O 1 í> 


Figure P10.30 


SOLUTION: 


n/léfACh 


S /phfj ■fhr’au^ L S <rvL.ru. fzrr-n^ 3áf> . 


(t) iz- Le> fl A 


Cí 


= VZ.¿o - 12 - Zií = ^ • \ 8 /-¿7.S ° A 
2- s = Z- C l-jl') / 6-2 - - D, Vñ'+LílJk* Sl 


y $ ~ -2$ = ?. 2 \ /-i+o ° v/ 

/t-TZ ^ -) VrL 

\LCí) f~\ X, t l-TX v D 


j n| t i n 

á 1 2 JL^ 


5*2 1 ixlíáj' 


Vs-X-J [2 s+ .| +iZ 3 +i 

° = j r í 
V 0 = tOJC z 


^ Jt-2*- ).07/l±l 6 A 


/o = \*+7 M¡° V 
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10.31 Find Y 0 in the network in Fig. P1 0.3 1 . ! C s 

/i n 

2 í! i n 



..#.. « a.......____ 

V ¥ f 


# 

-71 

” \ 

~ 

/i n ■' 

^ /2 n 

a \ 

ns¡§. 

< ” 

< 

=: -;2 n ( + ) 10/30° v 



# 



io/o°vn 

D 

< 


Fígure P10.31 


SOLUTION: 

í’i (zx 2 ^ -¿r t t-r^ ( -jn *io zjo® n, ; - 
\ 0 /Jo- \o[£ = X 3 

ÍD X 3 =» 3. (e 4 /_ü 

-lo 12°° 

lb[2° " lo Í2 . 
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SOLUTION: 


LL ( ~4-i-2°A t 0~ "d-| A ^2-{ i 4 ^j I-»-j 2 , 

£D “ X-2, i j l -tjl) 4 r 3 ( | -ji^ 


O D 


■i ‘-j 1 J 3 
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SOLUTION: 


’ t, C.-1 k X^.C-1 i-yi'l =o 

x^-r, - 4 /2°* 
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Figure P10.36 


SOLUTION: 


(yLSi'^ -SovroL. -Ptrríva^Vvv 




; 4 -al (T)S& A ** L^L 


: s = s /E-v z.s-\f£ [ji£ -- 5"^s-+^2-r- a,s^j¿,sA 


2. s ; 4 C-'jf ) , L-yLSL. 


Vs - "^s £ s = ío /o \J 




]¿JL 




ZA ^ 


v c 


[€ s + j2+z]+I 

5-/j?°= x ( C- 2 -j J+r 2 

r + '¿-j^-i r x i 


±)5LC? 


V 0 -= (Oj^ IV 0 ~ £ sr 


' 2 'J L s+ j l J ^ 


I* = l.s/■><..',[ 
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«u.a/ ueiemime me impeaance seen oy tne source m tne ne 
work shown in Fie. P 10.37. 



Flgure P 10.37 


SOLUTION: 

32. ls> ' c - ]^r ¿ f a T [jz] f J2. Xj 

j 2-P¿ + 0 fjO " o 

£ - jkAJjr 
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10.38 Detennine the impedanee seen by the souree in the net- 
work shown in Fig. P 10.38. 



Figure P10.38 


SOLUTION: 

z^Lp-= x t ( u-je)' jx z t o-- +]\T 3 

A j l i ( 14- j - O "i? S ~ *"■ St i ^ /1 j 
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Determme the input impedance Z in in the ne 


Fig. P 10.39. 


Figure P10.39 


h ñ 


SOLUTION: 


j 4 JZ ') 4 jl 


T) Q r-ÍS’iU 


V S ^X S C l-jzh 

0 -r. 'l'Xj, t j i -V + j i r 3 


* Vs ir, 

Xdr V S xll£°7 , Sm 

*/r )l 

V ° 
j 2 - j > J* 

O í 2. 3>-Vjl I 


X v ~-6.\3j ¿37.2° 



5". 8 - T 4. 'i TC 
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Figure P 10.40 


SOLUTION: 






I H 


Vs /r, iL<l‘\J 

bh*£ -Z? M = I /c, 

■2t * 1 +• UX-\¿ ) Z -; \ j~l 

r? _ r O 


V s s T t ( 1 + j 3)~jZ-X ¿ + jr, + j (x v ~r^~) 

» Ms- 7 

0 ” +- X^. C +-Jz') ~j \ 3 




l +jr Jt 

-n z+jtjuj [° 


X, = o. 


2i¿>- *-/. 6 + j 5.2JX 
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vaiue ot the capacitor C that will cause the impedance 
seen by the 24/0° V voltage source to be purely resis- 
tive. / = 60 Hz. 


12 0 


24/0° V ( + 


Figure P1Q.41 


jmM = /6 O 

/V 



í; ;'5o n 


jmC 


10 £1 



SOLUTION: ^ Z |A1 = ¿5=0*. >! = í 

2 - 4 /_9 = L 12 - + j 1 *) ~ j ¿ <£ -j LrT ¡ 4 - j~i -t j xj - 


X » küC 


24/o x, 12 + J l + 3/_ 

L 14+jX 


x z » / £l4+jX‘) 


'prjo - IZ + j\ + IA_ c I 2 tjl -h g^C/4)- 


I4 Z -+-)(' Z 


iffjX 

X z ~3¿ X f/4^0 => X 


* * + 


Z1-T 

¿•é^ 


56 - X 


4Í.? 
Zí. .7 


c:= Í 53 -^f=- 1 e/U^u, 

C J o^c. 
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10.42 Analyze the network in Fig. P 10.42 and determine 

whether a value of X c can be fouiid snch that the out- 
put voltage is'equal to twice the input voltage. 


i o J2 o 



SOLUTION: 

v •= T, (t ujA - j z.x z ==> v - ^ 

o = -J zí t + ¿ x^-+ jCT,-r z b^> o- -jXT, *jr z ¿mO 

T-U^Cz-íCch 

V = x 2 [( \+¡i)(2~y c ) -£i] =9 V = r z [2-^13-z^^ 

V C = -j 

Vs. .- ú Ae_— = 2 

V 2 - X -tj (3-ZX¡) 

rtfcCir *'.L 2-X c =o =P y-2 flhd \/ e 3 -J z . = z-fjo U 

^ O 4-j ( 3 - 

________ 

L — — —4 


BuJr } 
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10,43 Two coils in a network are positioned such that there is 
100% coupling between them. If the inductance of one 
coil is 10 mH and the mutual inductance is 6 mH, 
compute the inductance of the other coil c s 


SOLUTION: 



http://librosysolucionarios.net 






872 


Irwin, Basic Engineering Circuit Analysis, 8/E 


10,44 The curreots in íhe network in F:ig. P10,44 are' known 
to he 4(/) = 10 cos(377r 30°) mÁ and i 2 (t) = 

20 cos (377/ — 45°) niA. The inductances are 
L v = 2 H. l 2 — 2 H, and k = 0.8. Detennine v¡(t) 
and v 2 (t). 


M 




vr- rd iXO - 

- - j u> <V\X S ‘r t 2, j v 7. 

Vt = 5./ ¿ 7- / 57° V/ 


X t -íoL,-= 

V 2 - = - 7 5 <f ji 

fvv = H L,l 2 = l.fcH ujÍVI- 4,o3JL 
X, = lo /j3p n,A 
~ 2o J ~ 4x5” &v“* A 

r'M l z!2£2 V 


nj t ~ 1 L Cm^Lzn t -is'7*) V 

ViC-t) - ^ 3f ¿crt. 6 777 -¿ -/ yj'Ov 
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10.45 Determine the energy stored in the coupled inductors 
in the circuit in P 10.44 at t = 1 ms. 

SOLUTION: ----—- 

2. 2. 

W L t) - L ¿ L't) 1- 4r L-^ í~¿~) - P* ti-) t'z(-f) 

L) L(-)= to c^z. (zi^t-3o a )rvxA \\L-t) = Zo '311 A 

|_1 ~ z tj ■ = 0 . ? *k> M = 1,4, H 

i/ “ t 

1, C tr¡) ^ A Tz éé-i) - 11.4 A 

jvur 
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10,46 The cunents in the magneticalíy-coupled inductors 
shown in Fig. P 10.46 are known to be 
i](t) = 8 cos(377r-20°) mA and 
/ 2 (/-) = 4c.os(377r — 50°) mA. The inductor values 
are L¡ = 2 H, L 2 = 1 H, and k = 0.6. Detennine V\(t) 
an dv 2 (t). 



Á(0 

' 

j + 


i • 


»i.(0 ¿ ij 

*" í 

bp 

i - - 


Figure P10.46 



SOLUTION: /14- L'V l, =c> /v\= D. h! 

- ii djít _ /VI dj-z- _ - Z ( l 3)Clll) Lo*') 4 hACtii?')'?) Í37?Í~ S7Í*) 

¿Vr CÁJr t-cn¿o 


rn- k-fhlt -7 6. M 

- jUjL-j X | — j Uj i(v% 

~ v z~ -j'UM x\ -f j0J 

Vf /71.4 0 V' 


X,« ?c/-zo 0 mA 


ui - '37'^ r/ s 


^2.= 7o 


"V, ttí - 4/H (377 é -f e ) V 

nn.OOe (377 -b f I Ol oN ) V 


4/^VA 

wM.i 72-o 


V 
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10*47 Determine the energy stored in the coupled inductors 
in Problem 10.46 at t = 1 ms. 


SOLU IION: w U ) ± L¡ Z'l-t) 4 - ± L z í' z t '¿0 +*M ¿' ; 6-f) ^ U) 

a { fr) 5 í C&t, Uli ±-■ t^A XiU) - 4 c™-(3 ~i 7 C-S~o a ) 

L-i •*. 2.14 L - / H /L = o-Co ==> A/v =■ o.í-v^ H 
JLA± ±[ ~ I m $ ^ 1 j Lir^ - ¿>0 m A i 2 Li¡)- 3, 52 

io ¿-t'i') = ^ '¿.JjLK. T 
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10.48 Determine I¡, I 2 , Vj, and V 2 in the network in 
Fis. P 10.48. 


Figure P 10.48 


SOLUTION: 


2 LlS - 0 )X¡ + y, 


ífí I- 





Idea! 


U “ COX, i -V ( „ f zr, = - x*. 




lz Zl° - x, - z-i/z. - r r zi z x. + ujc, ■* rr 


lJ=M\ LJaC A -X, 


4 8 /- 1 * 0 ° /\ 


2 ” 4-S V \f¡ ~ q. / 3o° V 
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1 0.50 Determine V 0 in the circuit in Fi 


Figure P10.50 


SOLUTION: * Z 'h f 



Aj~f /tx£\rw 

1 




'—■( F—- ■ “i 

i 

-r 2 -- "Xi /z 

+■ ; 

At. ! 


= ]o il?° 

i “ 

“.1 

5 JÍ-n- 

ITS -jo 


= 3.tz 4 


= 7.41 /" 38 ,; 
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10.51 Determine Y (y in the circuit in Fig. P 10.51. 



Ideal 


Figure P10.51 


SOLUTION: n ■=- 2. 'ft. L 

4--TI 'j+n- ZSL 
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1 O.sS Determine Ij, Io, V ¡ , and in the network in 

Fig. P10.53. 



1/0° A 


Figure P10.53 


SOLUTION: K * 2. « - Vt 

Vi 






I 


( 4- + | 4 Z") + z C i 

r 6 -0.5 71 ) A 

x z = r 0 4 / 2o 

' —----- -- ' « 

í *2 — Q¿ J & A 

+r B (0 ■ 

vv - ¿9.287 / Q° V 


4 =• • Vl + 


X) - i. I 4 ¿o ¿4 
- i 

, 'V t *0.\4Zh®o?\/ 
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10,55 Determine I¡, I 2 , Vj, and V 2 in the network in 
Fig.P10.55. 



Ideal 


Figure P10.55 


SOLUTION: n » z. 
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SOLUTION: \ = 2. 



120 [O n 1/7 -js) - 3 r z -+jX 3 
o * - 7x, ♦ ^x z - 3 t 3 
0~ j JTj - 3 r a ( 3 " j 2 ( 
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Determine I :! , I 2 , V¡, and Vo in the network in 


Fig. P10.57. 



ídeaí 


Figure P10.57 


SOLUTION: 



K-f 



T Z. ~ ^810-24 ¿g _ iAÜ - 6. tfe /_oT A 

4 0> + T 1 ^ 

- 46¿e - =S> Z5.^ /Of V 

v, = v z /vi * L. 45 /p° V 
Tj - - x^-w /_*f 


x t 1 .§4 ./jx° A 


Xz, =• o ■% ¿ o° A 

Vr- 2 5.^ ZffV' 


http://librosysolucionarios.net 







Chapter Ten: Magnetically Coupled Networks 



4/-45° A 


< 

<¡$ 

K 

>2 0 

> • 


8 0 

• 

4 0 

c 

. > 

/2 0 



~ /4 0 

' I 


Figure P10.59 


SOLUTION: H--Z 


A 5 


JL f §n 


r I 1 

A G 

lí 8 ^ s 

r x 

5 / Z . 3 Sjt - ^/L 

H-O- 

——AA 4 .. - 

+)' A ^ 

* n r ¿ 

1 r 


T) v*-ZL° v 


íL1^/oV(+) A-a- t 

U,fí¿a = x, (u.vjS-'l +jtx t 
iz-Zís = j vjr, +%(4 -jv') 3 Lj> * 

x i * U 3 ZriiL¿ s 4 = i.ot / o° A 

X - 2 ,i2 izm 6 A 


T--X,-X 


1 





http://librosysolucionarios.net 







888 


rwin, Basic Engineering Circuit Analysis, 8/E 
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10.61 Find \ r 0 in the circuit in Fig. P 10.61. 

-/1.2 O 



-/2 ü 

Figure P 10.61 


SOLUTION: 'K = z 



•52-/0 =X a U~F') - zx^ 

° " -Zr A 4 ( 7.c-j : 

(.Z-S') rf? / 

z 

r 4 -j 2. ~Z. “1 t*l ^ 

-• 2 . 7 .c-jr.z 
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10,82 Find Y 0 in the network in Fig. P10.62. 



6 0 5 

;i2o 

Figure P 10.62 


O 

+ 


o 


SOLUTION: l /^ - z 


\sl -j'sa 



~]¿SL 


~ 10 _ 

I LOt-zd- Tj^4í,-§ -z) 


V 0 - i.qo / /zl 0 V/ 
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10.63 Find Y a in the circuit in Fig. P10.6 



Figure P10.63 
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8ii_ -j 8 ^- -j' 

- -HSK. -[ -- 11 — 

'--<3>-® 

Z4-¿SV/ 





v 0 


v c= - zus L£} 

?+■! - j (S + O +-0( 


\lo ~ \.?0 /-l^o e V 
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10*64 Determine the input impedance 
the circuil in Fís. P 10.64. 


1 :2 


20 + 


Ycfí 


Ideal 


Figure P10.64 


SOLUTION: 



i ^ 


/•£ - 3 -t-j o-S 


-&iaj = 3 + 'J °- SJL 
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0.06 Determine the input impedance seen by the source in 
the network shown in Fig. P10.66. 



SOLUTION: >i ( * l/ t 





ZoS~L 



326 jz. 
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0.67 Determine the input impedance seen bv the source in 
the network shown in Fig. P 10.67. 
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>»68 The output stage of an amplifier in an old radio is to be 
matched to the impedance of a speaker, as shown in 
Fig. P 10.68. If the impedanee of the speaker is 8 O and 
the amplifier requires a load impedanee of 3.2 kO, 
determine the turns ratio of the ideal transformer. 



Figure P 10.68 


SOLUTION: 


'í 


Ss¿ 


% TíN J2CC 

5 PFA&e/S- 
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Ideal 


Figure P10.70 


SOLUTION: 
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Fig. P10.71, determine V 5 . c S'. 


Figure P 10.71 


SOLUTION: 


76 n 



1 :2 



Y 24 n 



Ideal 


V Z- “ Ve, * 4-% v 1 = “ Fl = - ¿3$ 0 = 2-4- /~i5b * v 

r 2 : ^/n= --4 ¿l£> . 4- 

v s = ífe-jt) +v, 


v s ^ 55-7 /- >77° V 
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ChapterTen: Magnetically Coupled Networks 


10.73 Tn the network in Fig. P10.73, if l x = 6 /0° A. find \$ 



Ideal 


Ideal 


Figure P10.73 


SOLUTION: 



V z 4 ¡jfv 

^z. - V t / f 4 -] 1.44? / $ 

J s , * n^zUrnz A 

- ( l ~ j + V, - I5.T / -27.1 ° V 

Z 

3o ^ LLIE V 
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10,74 For maximum power transfer, we desire to match the 
impedance of the .inverting amplifier stage in 
Fig. P10.74 to the 50-0 equivalent resistance of the ac 
input source. However, standard op-amps perform best 
when the resistances around them are at least a few 
hundred ohms. The gaín of the op-amp circuit should 
be —10. Design the complete circuit by selecting resis- 
tors no smaller than I kO and specifving the turns ratio 
of the ideal transformer to satisfv both the eain and 
impedance matching réquirements. 


50 ü 

O-vW- 

+ 

Vm(t) 



Ideal 


Figure P1Q.74 


Ri 



Vo(t) 


o 


gain = -10 


SOLUTION: 

-[o- - P^/sz v t XrLtVir-'l^ = s k_n 

= 5-0 Ujl 

¿mf CÁruÁM> 2/ “ * kSL 


K = 



«£*) 


5ow/yo 


/<ro = /o 


- Sol<u/L 'H-vo 
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10«75 Digital clocks often dívide a 60-Hz frequency signal to 
obtain a 1-second, 1-minute, or 1-hour signal. A con- 
venient source of this 60-Hz signal is the power line. 
However, 120 volts is too high to be used by the low- 
power electronics. Instead, a 3-V, 60-Hz signal is need- 
ed. If a resistive voltage divider is used to drop the 
voltage from 120 V to 3 V, the heat generated will be 
unacceptable. In addition, it is costly to use a trans- 


former in this application. Digital clocks are consumer 
items and must be.very inexpensive to be a competitive 
product. The problem then is to design a circuit that 
will produce between 2.5 V and 3 V at 60 Hz from the 
120-V ac power line without dissipating any heat or 
the use of a transformer. The design wíll interface with 
a circuit that has an input resistance of 1200 ohms. 


SOLUTION: 


12.0 i°y( t 


2, 

1 (- 



Ivd' 3 V “ 1.2 MSU 


V& = 'zo Ls 


vd 


IZo C I ¿-Qol 

\ feoo 


_ 2 4 _ 

~ 2 * 5 o x / o ^ 

" J /¿o C - - d 4 7.Tfi kjc 


kfL 

£= 5"S. 3 InF 
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írh» f In the network 111 Fig. 10PFE-1, find the im 
seen bv the souree. c s 


24cos (2 t + 0°) V 


Figure 10PFE-1 


M 

A 



100 mF 



k = 0.5 


SOLUTION: ^ , z r/s 


fo - k Y¿X 


A-rt ^3 ZJ \ -jSa 

^ —1 i-1E— 


v © Q jzxt- 


8 n- Q ? s'-Xt- 


2-f ¿9 = X. ( 4fj+) - 


0 - - jzX, -v Tj, ( S+j'S'j 

14 2 /-m- 7 * A 


^ ‘ lr J L 'j' u I =T\ 




2 . 2>/Z£ 


W L±±21 SL. 
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i OFfei-2 In the circuit in Fig. 10PFE-2, select tlie value of the 
transfomier’s turas ratio n = N 2 /N { to achieve 
impedance nicttching for maximum power transfer. 
Using this valne of n, caleulate the power absorbed by 
the 3-0 resistor. 



Ideal 


Figure 10PFE-2 


SOLUTION: 



j JL 

. —-fvw>- 



^TH- 


3.sn- 

Pl 


\Jz.~ 11 o*n /o° V 


^srv- por-u^r -preí.^ljy-^ “2^ = 3J2 

'^TH- - = *3 

^ n = '4 j ¿TH = + J í 3¿ / /u - 3^. 



X = ZaLo. _ 

6, 




5 /o A 


L'- 

i. 

37. S VO 

Ki. 

“4 
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10FE-3 In the circuit in Fig. 10FE-3, select the tums ratio of 
tiie ideal transformer that will match the output of the 
transistor amplifier to the speaker represented by the 
16-íiioad. cs ;: 



Figure 10PFE-3 


SOLUTION: 


íl'hdL ?© 


°+" 


*í N 



F 

6ot - 


V 6c /a: sc 


lo Wxl 


14 /o 4 
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12.1 Determine the driving point impedance at the input 
termmals of the network shown in Fig. P12.1 as a 
function of s. 



Figure P12.1 



SOLUTION: 



5 U l^ c 

- K + s L _ 5 2 'lcgf¡g+-sL 
S^LC+A S Z L C-f-\ 


http://librosysolucionarios.net 





982 


Irwin, Basic Engineering Circuit Analysis, 8/E 


12.2 Deterniine the voltage transfer function Y 0 (s)/V¡(s) as a 

function of s for the network shown in Fig, P12.2, 

FS¥ 



Figure P12.2 


O 

+ 



o 


SOLUTION: 





•S L +-V2-Z, 


sLt^¿+ —Fl- 

c+\ 
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12.3 Determme the driving point impedance at the input 
terminals of the network shown in Fig. P12.3 as a 
fünction of s. 
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12.5 Find the driving point impedance at the input terminals 
of the circuit in Fig. P12.5 as a function of s. 



Figure P12.5 
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2.10 Draw the 


■ plot for the network íunctio 


10/w + 1 

/cofO.Oljco + 1 


SOLUTION 


\\L\kS) 


jw í \u + 








lW&b) 
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12.11 Sketch the magnitude characteristic o 
for the transfer function 


H(» - 


100 

jü)(0.1/ío + 1) 


SOLUTION: 


H c jkO 


& o 


ju> ( )co-v iQ 

ío 


ooo 


jw ( j UJ -V- tcj 


I H 



í QQb_ 
CO t io) 


i oo - 4 O 4B 
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12. i 2 Sketeh the magnitude characteristic o 
for the transfer ftmction 


20(0. Ijco + 1) 
/to(jd) + I) (0.0 1/(0 


SOLUTION: 




¿To Cj *- 0 + 


JOO (jui-tlt ( 0- o 0 ( ju +tCic5) 
Cu* 6o h. o , t H 1 -r 


¡ rt-J \ 


Clc^ 

(&• l) ClU (6«0 


o (ju)l 

J Cj u >+1 ^ 


.TJ O 



^Cr/^ 
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12.13 Sketch the magnitude characteristic of the Bode plot 
for the transfer function 


H(» 


100(jw) 

[jiÚ + 1 ) (jiú + 10) (jÜ) + 50) 



SOLUTION: 

U - too 

jui +-tcj)(jui-t- Sc) 


1 Vtu - zmo ' 3 - -54-4 6 

l «so 
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Bode Plot: Magnitude Response 


1..U.ULUJ 




aw the Bode plot íor the network 


SOLUTION: 


tj O L 0-5') 
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12.15 Sketch the magnitude characteristic of the Bode plot 
for the transfer function 


H(jctí) 


36 X 10 5 (5,/ü) + l) 2 

(jco) 2 (jcü + 10) (jco + 100) 2 


SOLUTION: 

(jy) 2 " (ju +-(j w + l 00+ Qlj ) 1 (j UJ -t-to) (juO t !£>«+" 

i H \ I * Qjyto 1 ( a.’z) 2 ' - 3 . (?o X io 5 « n i dS 

^ ~ 6 • ° I r +2_ / \ r \i 

(6.bij (lb) liüí>) 
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12.16 Sketch the magnitude charaeteristic of the Bode plot 
for the transfer function 


G(joj) 


400(jo) + 2 )(jo) + 50) 

—ü+jjtó + 100)" 


SOLUTION: 

L j uh = 'fco (; to v zll'm ts+j 

tó X CjU> 'V'lboV 2 ' 


% 

Lo» O.V 


4o& (2)Cst>1 


■a i~o<b 


- 5-Z.o^ 
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12.17 Sketch the magnitude characteristic of the Bode plot 
for the traesfer function 


G (j(o) 


10/(o 

----- c s 

Ca» + i)0'w + io) 2 


SOLUTION: 

1 \\ ^ } ° l ^ _ -40 aB 

üo - ■© ■ 1 I f l o) ’*■ l °° 
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12*19 Sketch the magnitude characterist 
for the transfer function 

8 (/ to + 1 

f * \ _ ' J 

G(.;w) - . ~ : . 

—jü)*(U.ljto 

SOLUTION: 

(j + 11 X — 5f oti o - ^ 8d S 

U=C5.\ (b,v+ C.0 

0 tjuo\ - 30 ty-ovQ 



LO C r/S ) 
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12*20 Sketch the magnitude characteristic of the Bode plot 
for the transfer function 


G (jw) 



(jw + l) 3 


cs 


SOLUTION: 



U3 ~ o. { 


*\rf 


(D-l) 2 - 

U) 3 


j o X s 
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2,21 Sketch the magnitude characteristíc of tlie Boc 
for the transfer function 


G(j(ú 


10 4 (jü) + ])(—(£>"' + 6/o) + 225) 
/ oj (/o) + 50) 2 (y oj + 450) 


SOLUTION: 


¿D * 0 , I 


0 ( Z2S ~) « 20 = Zfe d S 

t6-v)( ^o)^C4S&) 


■ ío 2 f lo j Ls +■ 2-¿S* “ (j (S) 'V'LjM+' 2-2-T -= (jwt-3-t-j l '4-+ (+-3 — j 


^ , 2Z-S 


['~Tzs + = izr [t~ (b> r Y 5 (.^zj] 


<, b) + = +++ 5 -= Vi's* T= 


z¿sLz)i 


O-Z. 


Bode Diaaram 
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12,23 Sketch the magnitude characteristíc of the Bode plot 
for the transfer fimction 

10(/o) + 2 )(/íjo + 100) 

G(jíú) = —7 - - ——-- 

jiú(— ü)" + 4/o) + lOO) 


SOLUTION: 

1 ÓO - + Hj s i co 

-t s í- JÍ- J- ± , o.Z 

° ím 1. ^ 

f \ \ io 2 ^) C ^ Z<rro dL6 

u> -• o * i \~~/ 'n™ 

(ó.l) ( 1 »o) 

so 

4o 

2o 

O 

-2o 

£> , 1 1 ¡ O / CrO I U- 

lO tr /s') 



ífT 


±. 

ÍOO 


J 


- —! 

I » loo I w (üH) "f j ¿Lf Lla'l') 
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2,25 Sketch the magnitude characteristi 
for the transfer function 

+6.4(/(o) 

H (jiú) = —-—— f — 

(jOJ + 1)(—(!)“ + 8/03 ' 


SOLUTION: 



to Cr/s) 
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12,26 Use MATLAB to generate the Bode plot for the 
following transfer iimction over the frequency 
range from o> = 0.01 to lOOOrad/s. 

10 (/<o + 1) 

Cj( /ü>) = — - - -— 

+ 10 ) 


SOLUTION: 
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12.26 


This sequence of commands works in both the commercial and student versions of 
MATLAB. 

» figure(l); 

» w = logspace(-2 # 3,200); 

» H = 10*(j*w+l) ./((10 + j*w) .*(j*w)) ; 

» subplot(2,1,1); 

» semilogx(w,20 *logl0(abs(H))); 

» grid; ylabel(' |H(j \omega) | (dB) ' ) ; 

» title('Bode Plot: Magnitude Response'); 

» subplot(2,1,2); 

» semilogx(w,unwrap(angle(H))*180/pi); 

» grid; xlabel(' \omega (rad/sec)'); ylabel(' \angleH (j \omega) (\circ)'); 
» title('Bode Plot: Phase Response'); 
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12.27 Use MATLAB to generate the Bode plot for the 
following transfér function over the frequency 
range from w = 0.1 to 10,000 rad/s. 

20(/w + 10) 

£ ^ / V. \ __ W /_ 

^ ( /ü) ) (jü) + 1 )(jü) + 100) 


SOLUTION: 
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12.27 


This sequence of commands works in both the commercial and student versions of 
MATLAB. 


EDU» figure(l); 

EDU» w = logspace(-2,3,200); 

EDU» H = 20*(j*w+10). /((l+j*w).*(j*w).*(100+j*w)); 

EDU» figure(l); 

EDU» w = logspace(-1,4,200); 

EDU» H = 20*(j *w+10) ./((1+j *w) .*{j *w) .*(100+j *w)) ; 

EDU» subplot(2,1,1); 

EDU» semilogx(w,20*logl0(abs(H))); 

EDU» grid; ylabel('|H(j \omega) | (dB)'); 

EDU» title('Bode Plot: Magnitude Response'); 

EDU» subplot(2,1,2); 

EDU» semilogx(w,unwrap(angle(H))*180/pi); 

EDU» grid; xlabel(' \omega (rad/sec) '); ylabel(' \angleH (j \omega) (\circ)'). ; 
EDU» title('Bode Plot: Phase Response'); 


s¡0 




Response 
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12.28 The magnitiide eliaracteristíc of a band-elimination 
filter is shown in Fig. P12.28. Determine H(jcn). 



Figure P12.28 
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12,29 Find H(jco) if its magnitude characteristic is shown in 

Ficr Pl? 79 PSV 

W 


IHi 


40 dB 


+20 dB/dec ^ 





10 


-40 dB/dec 


-20 dB/dec 




120 ü) (rad/s) 


Figure P12.29 


SOLUTION: 


¡o r/s 

80 r/s (cLouU-e^ 


b^ a ~rT 3 S íSL+ i 


1 r/ s 
í'io r/s 


H C • ^ - K (j >-0 ■+-¡L (y to +- 

(jus fi<+) (jtofao)’ 2 - 

4rr U3 1 ^ | K 1 - ^iod'B ~ 1 00 = k. (I ) (1Z-o) 

/o ( k))' z ' 


k - 5. 33xto 




5". 23X10^ (j Uj 4rl^ (j IZM^) 


(J U)Utoj) ( j LoV8^y 
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,30 Find H(jto) if its magnitude characteristic is shown in 
Fie.P12.30. 


40 dB 


/X. -20 dB/dí 


0.4 50 


Figure P12.30 


X -40 dB/dec 
! \^-20dB/dec 


400 1000 


ü) (rad/s) 


SOLUTION: 


p oie* oJ: ' 


(bri 


íü - o) 


r/s (dlovtbW, 


rt i ju>) s 


!< ( jto ¥ So)^ J U> V | 
j 1*3 ( j C3 + 4“6o)^ 




5 cs r/ s 


i^oo r/s 


Cufc co ~ o 4 r/ $ ^ I H l - 4odB k (so) (i oq <T) ^ p. 

Í C^oo) 7 - 


ÍZ 8 (j.u>+-S&)(j*o* lcboo) 


K ^ .—i-—-p- 

j u) fc j U3 *4” H' j 
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2*31 Find H(jtó) if its amplitude characteristie 
ie Fie. P12.31. 


-20 dB/dec 


OdB 


i , -40 dB/dec 
Hs^- 20 dB/dec 

-20 dB/ 


Figure P12.31 


1 812 60 


400 


w (rad 


SOLUTION: 


PoU a± 




od: 


\-\ tj tol = K + 8) (jua-V U) 

jí¿> ( J Oi -v-t jUl-V- 4<=>o]) 

Art Ui-^z-r/s ^ I VU = &4S =[ = \< 


to = <s r/s 

UJ -=- fc>6 r/s 


-j 2 Z "+-/ x / 


i3 L i w> ) 


5>T3 ( 

JUi ( j Uoj -f-^ 
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.32 Given the magnitude characteristic in Fig. P12. 
find Hí j(ú). 


OdB 


+20 dB/dec „ 


F-20 dB/dec 




. ; .1 


-40 dB/dec 


i i i 

i 1 i 


4 10 20 100 


Figure P 12.32 


600 o, (rad/s) 


( Us ■=■ O 't'/S 

aF’. ) Z-«> t~ L \ 


SOLUTION: 

C 6o - 4 r/S 

p©Ws \ |6o r~ /S 

/ /p ü o r" ( s / ^-Ovj 


|<. ( j oo) ( j U+-2c/) 

^ (j C j wi 1- | 0¿)( jCJ4-toOÍ X ' 

, < ( 1 ) ( Zo) 

Cctr uí - l r/s I H - “ 2o dí?> = 0. I - --—— =^> Y - 7. Zv 

_ ____ 4 ( í ü<: 0 (tocí) 

7-2Mo S ( Oj 

(jcoy^ Lj <-j FlSiO^ t <^\l 0 bo) 2 ' ^ 
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¿¿.33 Detemiine H( t /co) if its magnitude characteris 
shown in Fis. P 12,33. 


0 dB 


v -40 dB/decade 

v -20 dB/decade 

\ 

— i“i \ 

1 1 1 \ -40 dB/decade 


5 10 50 


Figure P12.33 


o) (rad/s 


SOLUTION: 


p ° «jt % 


W - O CjLouCW/) 


u> - ío rís 




5 r ¿% 


iKjuV- _ 

(j^) 2 "C ^so5 

uJ' I r/s , I Hrt‘ 




IC BO 

0\ (50^ 


==> K- l 


|o °° LHiV 

(j- u>Y CjuVSDÍ 
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12*35 A series RLC eirciiit resonates at 1000 rad/s. If 

C = 20 (xF, and it is known that the impedanee at 
resonance is 2.4 O, compute the value of L. the Q of 
the. circuit, and the bandwidth. 


SOLUTION: 




,Ü6 


cdr resú v% <>. v% C4_ 60 0 


'fZZ 


I O O O 


L - rw H 


oLk> 2 tj Uo) -- R = z.í-sl 






1 OOO Ljso XLO A 
2 - + 


Q- 2(0.8 


15 ui - 


3 Ui - +8 r/s 
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12«3i A series resonant circuit has a 0 of 120 and a resonant 
frequency of 10,000 rad/s. Determine the half-power 
frequencies and the bandwidth of the circuit. 
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12.37 The series RLC eircutf in Fig. P12.37 is driven by a 

variable-frequency source. If the resonant frequency of 
the network is selected as <n 0 = 1600 rad/s, find the 
value of C. In addition, compute the current at 
resonance and at (o 0 /4 and 4o 0 . : P s ¥ 



C 

Figure P12.37 


SOLUTION: 
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1 2.38 Given the series RLC circuit in Fig. P12.38, (a) derive 
the expression for the half-power frequencies, the 
resonant frequency, the bandwidth, and the quality 
factor for the transfer characteristic I/V in in R, L, C. 
(b) Compute the quantities in part (a) if 
R = 10 O, L = 50 mH, and C = 10 ¡xF. 



Figure P12.38 


SOLUTION: 3* Lezfc R p j u)L _ 


ooc 


— Sfe (a5 L “L C.O -5) 


Q '5 dt^i M J. AA U) 0 1 


<V 




L 

C 


* 3S> ri 

j_ 


ÍC2 


2C 

V í ^ 


ecr^ 


At po^a^- 


X 


V,jJÍ "V2.K \ 'Z tjw) I 


1 £+ J (^L- Vwc)l - ÍL[{= R | l ■+ J i^ L /t - ¿"^/)[ 

Á ’ Z ' “ • 1 1+ J ^ (_ | (TV Q i ^/COo - u5 °/u>) - "t \ 

Q o íc¿- tM\‘C Oj/ l'-oUC-S 


w co- 


• a—• -c- ( i \ •”“'■ 


Ut+| > k) n 
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4 - wirx^ 


v\( 


¿<§ 


+1 
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12.40 A series RLC circuit is driven by a signal generator. 
The resonant frequency of the network is known to be 
1600 rad/s, and at that frequency the impedance seen 
by the signal generator is 5 0. If C = 20 fxF, find L, 
Q y and the bandwidth. 

SOLUTION: 

■2: - ^ - l/ujc'') aJz to - Ifc oo *"/* s - S 

lío OO Y'L S ' =í= - o i ^ |_ [ 

tTX LO *■( 

•=. ÍAj 0 t- ^ 

e 

'g ui - 



cm- 
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12.41 A varíable-frequency voltage source drives the network 
in Fig, P12.41. Determine the resonant frequency, Q , 
BW, and the average power dissipated by the network 
at resonance. 



Fígure P12.41 


SOLUTION: 


LO 0 





-------1 

U>o~ Z \c r/s 





5 L / Is. ^ 

- kO o /ty ^ 



B to - ‘Zr ls 



f&&erY\2M.OL, ^ ¿r ~ £ -tl iooJ~L _ l Z ¿O 0AzL^°f\ 


p « ixfy. 
FT 


| 7 Z-O r»v Ui 
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12.42 A parallel RLC resonant circuit with a resonant 
frequency of 20,000 rad/s has an admittance at 
resonance of 1 mS. If the capacitance of tlie network is 
2 (xF, find the values of R and L. : P S; V 
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12.43 A parallel RLC resonant circuit has a resistance of 
200 ÍL If it is known that the bandwidth is 80 rad/s 
and the lower half-power freqoeney is 800 rad/s, find 
the values of the parameters L and C. 


SOLUTION: £— 8 o r/s u) Lo s §00 r"/s 
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12,44 In the network in Fig. P 12.44, the mdiictor value is 

10 mH, and the circuit is driven by a variable-frequency 
source. If the magnitude' of the current at resonance 
is 12 A, ioo = 1000 rad/s, and L = 10 mH, 
find C, Q ., and the bandwidth of the circuit. 

—K—i 

R C 

L ? 

Figure P 12.44 


36 cos (ü>í +45°) V 



SOLUTION: ür— C^L.— 

G~t ^ 'ir "t. ArtA 1 x:l - 3 6 /p^ = 12. r=£> )£.•= ^ Jl_ 


(0 ~ £^> 0 L/c =^7 ^ = 3.3 3 






C- 


13 uj- ^ 00 /^ - 3oo r/s 

.— - 
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í ¿A^ A parallel RLC circuit, which is driven by a variable- 
frequency 2-A current source, has the following values: 
R — 1 kíl, L = 400 mH, and C = 10 p>F. Find the 
bandwidth of the network, the half-power frequencies, 
and the voltage across the network at the half-power 
frequencies. 
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12,46 A parallel RLC circuit, which is driven by a variable- 
frequency 2-A current source, has the following values: 
R = 1 kfl, L = 100 mH, and C = 10 jjlF. Find the 
bandwidth of the network, the half-power ffequencies, 
and the voltage across the network at the half-power 
frequencies. : cs 


SOLUTION: 






Y - I j l 

Y ^ 1 10 Li> \ i l rvvS 
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12.47 Consider the network in Fig. P 12.47. If R = 1 kO, 

L = 20 mH, C = 50 jxF, and R s = oo, determine the 
resonant frequency w 0 , the Q of the network, and the 
bandwidth of the network. What irnpact does an R s of 
10 kO have on the quantities determined? 
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12.48 The source in the network in Fig. P12.48 is 

i s (t) = cos 1000/ + cos 1500/ A. R = 200 ü and 
C = 500 jxF. If ü>() = 1000 rad/s, find L, Q, and the 
BW. Compute the outpüt voltage v () (t) and discuss 
the magnitude of the output voltage at the two input 
frequencies. 



Figure P12.48 


SOLUTION: 



S ■pO'b I ll'Wv. . UF I Ls.° a± í 6 oo r /s 

= t A Q ts^ r~/s. 

+ - J_ 4 - _U T/ J = Vk = 

VL( - X 5s / - 1 /_2- C / 5vio' "3 -=- Z-e>o Z_2 6 V 

m s lLgL 6 /f ? =2-4/-H-Tl/ 

'V¿J - 2.(50 1 fcñat v n o2 _C+\ = z-'f' iS'írü't -2"?. 3°) V/ 

l/o Vn oZ «5 To LF) = "2oo l<nro~t +• 'Z.-U ( i£Vti-k—x f.l *) V/ 

iuíia- ( -200 \J oAr^utj 2 .- “s ¿Lm~. +b | Y l °L 'LU_ 
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12.49 


Determine the parameters of a parallel resonant circuit 
that has the following properties: (*> 0 = 2 Mrad/s, 

BW = 20 rad/s, and an impedan.ee at resonan.ee of 


2000 O. c 


SOLUTION: 




— 2<yu-ü 


Bw " 












-S) 


í— 






6- 

_ 


L - 

I O n H 
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12.50 Detemiine the valne of C in the network shown in 
Fig. P12.50 for the circuit to he in resonance. 



Figure P12.50 


SOLUTION: 


uo ~ Z r/s 


t e» 


% » j & su ^ « - j /xc -*L 

L-eJr T&I - 4 ^2,- 1- -íu =• 6 +-J 8 ÍL 

íh=- -gf 4¿. = f~i gz. ■+ F/ +■ j ( toLg f - ó) 
"2( (Z-, +-¿ 2 . +j C^L - ‘/Cjc) 


<tk^a ^ 5: i's r-c^X , 5-©, pkiUxt oík^/a, aJ¡ nun^u-^b^ 


í 

j í^a. Vhtvvc C i'w^jttr-'- 

toLp- t - ^z/oiL 
í^l (^Z. + ^/¿C 


üiu - ! /w6 3 2- ~ 3 /i 

a4+~V 6 


? - ‘'úz 


3ZJ- -S 
24 c -+T 


/ -1 
2oC 

34Sr^F 

4C paF 


32C~ 3 
_____ 


I6C-I 


Z5 6 -4 J' ~o 
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12,51 Determine tlie equation for the nonzero resonant 
frequeiiey of the impedance shown in Fig. P 12.51. 



Figure P12.51 


SOLUTION: 

2 = ( g- 3 /^d _ Wc t-jcdUZ. _ L [ 

1? +• j C Ul - UoL) Ét* j (uU-'/wC') R ^-j ( <-> L- 

CL-t r-fi-i<SK2AT. 64, J Li-^O . 

u^R = HL~ Víoc ^ - co 0 L - _L_ ^ co/t Z z C-Lf\ - - 1 
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12,53 Determine the new parameters of the network 
Problem 12.52 if co nevv = 10 4 co old . =cs ; 


SOLUTION: 

L-toiáL - ^ w CoicJL - o- iz.'s-r Zju 


LeÁ" s 

= \o + 

L- ¿■""O t ^ ^ f- 

■ L- KCajJ- = 


C-W«- = I2.s^t= 

, 

ZSL 


in 


http://librosysolucionarios.net 



1034 


Irwin, Basic Engineering Circuit Analysis, 8/E 


12.54 Given the network in Fig. P 12.54, sketch the 

magnitude characteristic of the transfer function 



Identify the type of filter. 


10 H 



Figure P12.S4 



V o _ __ 1 0 Q 

Vs y 2 " (iC)+icrn 


U^3 ¿urvj (P-ULto-j : "C - 'fo JO = Sl'SZ-* o.v- 
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12.55 Given the network in Fig. P'12.55, sketch the 
magnitude characteristic of the transfer firnct 

G v (j<o) = F(j w ) 

V 1 


Identify the type of filter. 



=L 

O 

O 

o 




+ 

Vi(t) 


10 H 


C>) 

o 

o 


O 


♦ 


Figure P12.55 


SOLUTION: 2¡_ « | 0 o 0 /(yiL) sl 




Vr 2 l 


1 t LeAr 2r- t2£ L / CCf-^V 160 


Vx^s, V - z /í's+í U = 


(V 


Cj f lO (.]+) t-l 


OTO 


1-6V fo'W <¿t: L - l / to ZT Z~ o.¡ j 
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12*56 Determine what type of filter the network shown in 
Fig. P12.56 represents by determining the voltage 
transfer function. & s 



Figure P12.56 
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12,5? Determine what type of filter the network shown in 
Fig. P12.57 represents by determining the voltage 
transfer function. PSW 


R i 



Figure P 12.57 



r , . \ P2. Y-z (j 

= - ' ~ -- - 

[ 1 j U> C +■ IZ-i + ÍÍ-l, 

jWP) 0-1 


j ^ f Y&c 
3 ‘/fyc 
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12.58 Given the lattice network shown in Fig. P12.58, 

determine what type of filter this network represents 
by determimng the voltage transfer function. 



Fígure P12.58 



Vi-\J. 




j u3 (L~ l CA l 


k r 1 ~ 

2 L 1 4-^uí CVn, 


dr = Vo / ■= j 


l — j 0^2. 
I +“ j bü 
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12.59 Given the network in Fíg. P12.59, and employing 

tlie voltage follower analyzed in Chapter 4, determine 
voltage transfer function and its magnitude characterk 
What type of filter does the network represent? 


v s(0 





Figure P12.59 


SOLUTION: 

tJt 



■ si. v. 


+- 7jv¿ 
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Figure P12.60 
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12,82 Determine the voltage transfer ílmction and its 

magnitude characteristic for the network shown in 
Fig. P12.62 and identify the filter properties. 




Pigure P12.62 


SOLUTION: L&t -¡5/ =. ( + ¡ 

J 

¿eT ¿”2- “ _ jgg, 

Cz 1" j W ^Z £z. f" t 




JÍO C, 


^( 2 z.+- 6 ( jvi C,£,>^ 




ii / 
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12.63 An OTA with a transconductance of 1 mS is required. 
A 5-V supply is available. and the sensitivity of g m to 
^abc is 20 . 

(a) What values of I ABC and R G do yoit recommend? 

(b) If R c has a tolerance of +5%, what is the possible 
range of g m in the final circuit? 


SOLUTION: 



5V 

L 

*T 

5 

Jrn - -L/vsc ~ tm 


$ MLj 

Ia- 6 c. 

lo'* 

2o 


/v 










S/ iw. -* 

A= 

loo kiL 

b') 

2o is- 

\ = ) oo 






J 





IskiL 5: V-c, ts. 

'osLíc, 

i»———— 

ü.'jsrir. 


L DS3 iw S 
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12.64 A particular OTA has a maximum transconductance of 
5 mS with a range of 6 decades. 

(a) Wliat is the minimum possible transconductance? 

(b) What is the- range of / AfiC ?.. ... 

(c) Using a 5-V power supply and resistor to set I ABC , 
what is the range of values for the resistor and the 
power it consumes? 
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12*65 The OTA and 5-V source described in Problem 12.64 
are used to create a transconductance of 2.5 mS. 

(a) What resistor válue is required? 

(b) If the input voltage to the amplifier is 

v in (t) = 1.5cos(tóí)V. what is the output current 
function? , 

SOLUTION: 

¿-I ÍJ25 a a.Sr^S 

ú t€) - ^lm - 2-S'^S 
U- ttr) 
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12,88 A fluid level sensor, used to measure water level in a 
reservoir, outputs a voltage directly proportional to 
fluid level. Unfortunately, the sensitivity of the sensor 
drifts aboiit 10% over time. Some means for tuning the 
sensitivity is required. Your engineering team produces 
the simple OTA circuit in Fig. P12.66. 

(a) Show that either V G or R G can be used to vary the 
sensitivity. 

(b) List all pros and cons you can think of for these 
two options. 

(c) What’s your recommendátion? 



SOLUTION: 

'W - ^ djvvv ° X, 


So 


•M, - ¿O VSj. 


cko. KC 'MM V, #tT Zt 






r uA /4 ch& \J Q Cir) 


') ^ %tbVcoj^ “S«n< Ájrct^. TW 

mno |i>£/ Sourcc . £V 4-Ju- fjb&S 3 ¡dJL > Vq 

Uo 0^ r rcláJc~gJ^ «r Vq OJ 0 . Tu\a'kj uf Hx 

Te^Hres 3^ ^ke^op^KS poTéwWkAiwT 44x - ^e> 

t ¿JcV^ í s '»Kjüfretrt". 


T-eA 


/) iwx pUrK^;^ ^ ^tp^gog^j^ion^o^peU^ vül. [ 
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12,87 A círcuit is required that can double the frequency of a 
sinusoidal voltage. 

(a) If = 1 sin(ü)f), show that the multiplier 
circuit in Fig. P 12.67 can produce an output that 
contains a sinusoid at frequency 2co. 

(b) We want the magnitiide of the double-frequency 
sinusoid to be 1 V. Determine values for R G and R t 
if the transconductance range is limited between 
10 jjlS and 10 mS. 



SOLUTION: 

¿31 d!ts - c„ lo~ ^rvi 'V'ív - 2o H/gc,- Wk. / 

~ U (W . - S-íhWíA) = 

h 'Zj 


U h.-J-'V |^ = ¡om 2= |u ( vl - Zo Ci^/Hc, 

- Zo /(0" 2 * 


iDo 1 =1 - voP-l 


¿.kn 




•= Zoor l 


(*ff I 



joA 




I - Lz-oo't ) 
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12.68 The frequency doubler in Problem 12.67 uses a two- 
quaclrant multiplier. 

(a) What effect does this have on the output signal? 

(b) The circuit in Fig. P12.68 is one solution. Show 
that v 0 has a double-frequency term. 

(c) How wóuld you propose to eliminate the other 
terms? 



SOLUTION: 


Lk) 


31 T-L. \2--io1 ^ f cAsl& 

r^ c ^ o • TW f % ; s po SS< btt2. Tk-€_ (•wj p l í-e y" UJ*sr/U,S 

ojhevx Ot) . 

1)1 \jy - 1 ^ | lOfóQ ^ _ Ut K ^ i o oo ^ 3 2 - 'lTf K 

i &oo 


í UO<) 


ás 12.6*7, t f) = / L«ír) v } ¿ 

5® to_ » 

nr; = f>f L - {)»*%-£u* 2^T Mc v\wl t -= 


>o ís>X 


C-) U-iw. kiejkp o-M jj}‘ ÍAv t 7 ^jvct 4~ku dc $ & Jr Loj~£) 'he^r'/ns / 
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12.69 Tn Fig. P 12.69, V x is a dc voltage. The circuit is intended 
to be a dc wattmeter where the output voltage value 
equals the power consumed by R L in watts. 

(a) The g m — I ABC sens'itivity is 20 S/A. Fitid R G such 
that ljl x = 10 4 . ' 


(b) Choose R such that 1 V at V 0 corresponds to 1 W 
dissipated in R L . 



SOLUTION: 


•=- loo Cy - L -l = iJsmiu. “ 




íEí ~ io^ =• 

ZTj " /or 




t>) ^ 0 -= My = AJx ■= M* Xx ( 2 o 2 ) p u / zjj. 

0 . 'lo* V/oV 


\ V) 


(\w) ^ 


■p - 5o 
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12.70 The autoraatic gain control circuit in Fig. P12.70 is 

used to lirait the transconductance, ijv in . 

(a) Find an expression for v 0 in terras of v- m , R c , and R L . 

(b) Express the asyraptotic transconductance, in 
terms of R 0 and R L at v m = 0 and as v- m 
approaches inímity. Given R L and R G values in the 
circuit diagram, .what are the values of the 
asymptotic trartscoriductance? 

(c) What are the consequences of your results in (b)? 

(d) If must be no more than V cc for proper 
operation, what is the minimum transconductance 
for the functional circuit? 

I cc 


4 V 



SOLUTION: 3) „ t 02 _ a ZoX ABC2 ^ 

L© ^ s- t L 4 ~ 'Oo') - 7 sO -L-A-Sci í = Z¿> ^ ( 4r-'U 0 '') 

"So ( '\j 0 = Zo'Vi k J 'Us') Lt “foo Vi>v ^L- „ l¿oo f!i« 

L ^ J ir 




1J 0 1 + U.o'Ürw.^) - ¿■'+o “Uj-u 


D 0 “ 6 


| l^Cs -iJiív 


l Cpo ^ t U 


Oov / U¡W~>0 ( 0. tc’4' S 

O'y- TKk. —> oo } -7 


4 4 0O /e Cl 


,350 V.» 


¿i r*. 


4- 




i 







»S 


U>Wv- / 0 > * K . vp SiX«iK. , 


kv^U. «ut o • t A ‘S’. 


6 $ ^lk. i K-OULMí-i-* ( ¿¡(V, ¿U ¿Y-<-íiOiLiJ . B Ü-O^-VüoJÜL^ ( 

co u.;u. -w Vr l , 



ü.ut 

l+'Uü CAr) 


Y^v > irv’. pmj o\ -3 tl 8^ S 

i.... " 
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12.71 Design a low-pass filter itsing one resistor ancl one 

capacitor that w'ill produee a 4.24-volt output at 159 Hz 
when 6 volts at 159 Hz is applied at. the input. 


SOLUTION: 



C V 4 - I+ u* - Ztr-f ■= 1 r /s 


V 0 = M s Z,. _ (o Ls 




1m 0 U 




4 " 2 . 4 - =* il- 


. o 5 S 


W i Vrav. V-v^ SxXtci C- ^m-F" =5 0 - l LJ\- 
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12.72 Design a low-pass fllter with a. cutoff frequency 
between 15 and 16 kHz. 


_ _\__ _ We,¿, 

V s frt-Zc, jtoec+i JZT v¡z2 

Ij %JLc¿k (J> Cu^j ' Z^rCi5.sjkr/ s $ C » IdoF 

ir-eU*, e = i.oswn. 


SOLUTION: 

R 

t>-—/V— ——— —i 

-b 1 ir 

_y s Wy m. 

a-——■—•——.D 
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12.73 Design a high-pass filter with a half-power frequency 
between 159 and 161 Hz. 

SOLUTION: 
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12.74 Design a band-pass filter with a low cutoffi frequency 
of approximately 4535 Hz and a hig'h cutoff frequency 
of approximately 5535 Hz. 


SOLUTION: 





Mo , l 
Mr jul +■-.£ +■ 

< L*-r i R LC 

\ ^Lt. = 


Lt Vray'/ Vi 

sd.-c¿f C = loo VF 

-cXíÍa, 

VJ 

L = 

1 o yv) H 

nxi- 

iZ- 

Lz.&.ru 


ü w ) z '^j u L p -i) + t 

L¡ TCaA } BWi ~ ^ ( loocTj 


Ztr 


3 t. 5 Wr/ S 


\flc 
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12.75 An engineer has proposed the circuit shown in 
Fig. P12.75 to filter out high-frequency noise. 
Detennine the values of the capacitor and resistor to 
achieve a 3-dB voltage drop ai 23.16 kHz. 

v 

Figute P 12.75 

SOLUTION: 

\ 3 dQ tkvuj-)\ cU' Uó ~ —*— — 2tt (Z "3. Ud yi & 5 

j U + ‘/(20 

^ Voa*-, U, I bF ^ lAÍeÁJs L. ?i i<n 
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ChapterTwelve: Variable-Frequency Network Performance 



Figum P12.77 


SOLUTION: 

\i, & 


jW 

^ l + Wp 

V t T2 


V 5 

= P+-4— 

jw<- 


i ut fe 

v & 

^ 1 4- í^zA 


l4 c - 14“ í^2~ ■=-. 5 


Vs " 

V t¿, / 

, ui +- 4“ 

J ¥-0 



C -y 

\ 


\C~ 5". 3 1 n F | 




2-trí c E 

=9 1 









12.) •= lokJZ. 

J (jí&LcX^ &Z - 
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12.78 Given tlie seeond-order low-pass filter in Fig. P12.78, 
design a filtér that has H 0 = 100 and f c = 5 kHz. Set 
= R?-, = 1 kO, and let R 2 = R 4 and C, = C 2 . Use 
an op-amp model witli R¡ = oo, R () = 0, and 
/4 = ( 2 ) 10 5 . 



SOLUTION: 

O'S'UslTs, 




7i - ^ | L { uh 

~ Vo •= 


Le* 

122 /j ujC 

. ~ P"2. 

U ’c 



o " > c ^i 

J “ + Vec 

•9 

__ > 

4 

V- - £ /^, = 

- 

/K \ J 


j 




G C >1 - G v (k-2, - 

C l/ kic) z ' 

C ko ■= (M?,) * l °o io 



o'-fcT 

&*•{<, - | h c - , 0 . c 


O ?-UnF, 

^i'-eOík 

lolcíl. dKxi? 12^. - \0 \cJl_ 


frv OJ c^y y ^/^ - t Q uAl 'cU is <"< A ftnr ef (2^í r J, 

SkcÁuoU'M A jk frvK&lusís urirAM o-ff&at ¡oeu 4 cM'^ k ¡ 
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The second-order low-pass fúter shown in Fig. P12.79 
has the transfer function 


R, 


<*> 


R, V R.R.CiC 


3'~Í ^2 


s 2 + _s_ + J_ + 


C, \ R, ' Ro ' Rj + R.RJ jC 2 


Design a filter with H 0 = -10 and f c = 5 kHz, 
assuming that C¡ = C 2 = 10 nF and R, = 1 kO. 


O 


®i(0 


Figure P12.79 



SOLUTION: 



Ps /p - - [° -=) 


í¿-5 - l D kTL 


l(fW 


± c « o 

13 -* 


B ■= J- / _L + J- f JL_ \ d= J - 

c, (. e, h. 


2- \j -Zf 
Í^o, - ¿jxí! 


S f J2. - \| C JK S f ^ \ ^-c J =o = (s* ^ (s + Cüj^) 

a.c*~ +Íul, , 5¡\cu^ íú c,, * i* 5 ,. 


fz. 


-'pi 


P2. ) 


?i = ¿rrt¿ = 




p 




- C.-c 
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OjiaA C~ lo /g ¿ ^ 43¿ = /ooo ir 

f\-\YK a S "'H6 <8 \ toooff - |o IX * lc^lf" 2, 

Pi ' f¿ L 


í-' xto 8 ir +. ¡oV 




io^r 


*L 


no rr -« 







^ - Z + +SJL 


t p ^CltrTí) 
TT (. U o -Tft 


^ái'dk. : ^pj ^ 5 oo (z if) t/s 

^Fl" Zir ( z ^-%) ^r/s 
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2,80 Given the circuit in Figure 12.57, design a second- 
order bandpass filter with a center frecjuency gain of 
—5, a> () = 50 krad/s, ancl a BW = 10 krad/s. Let 
Gi ~ C 2 — C and = 1 kfl. What is the 0 of this 
filter? Sketch the Bode plot for the filter. Use the ideal 
op-amp model. 


SOLUTION: 


Wv 5 

( l -v- 


‘4 


5o \c\ r ls 


- íSuí a — 
(\ ■g.c 2 - 


Scaí - lo Vr U 

e~zX 


CJU OrV' 


•6 Y~~ 


\ 


í2.¿ *=* l D 
c- z 


1^7, - V.J~L 





f-% * __U i 


ZonF 


w^t P z C ¿ -\ 


^5 * n i_r_. 


$ - 106 /&CÓ 5ZH 

h. (z-v^) s 


- fo 5 S* 


B^) - 


— 1 is 


5 = IL 


2^5t^ fc s 2 a-z*icds + Z.5AID 

pBe 5 4t 5 - - »* <U 
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12.81 Referring to Example 12.38, design a notch filter for 
the tape deck for use in Europe, where power utilities 
geñerate at 50 Hz. 

SOLUTION: 

Ffor-v Sk. 12.38 , O. = JL 

fCL 
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Determine the resonant frequency of tlie circuit in 
Fig. 12PFE-1, and find the voltage V 0 at resonance 


12 cos íát V 


Figure 12PFE-1 


SOLUTION: 


1 mH 



^ ” V --7———— 

flc 

V 0 




- loV r/: 


12 Li 

2 


H>C ¿ 1 ° 


Ve C i ^o) " 6 »O /~ V 
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12FE-2 Given the series circuit in Fig. 12PFE-2. determine 
the resonant frequency, and find the value of R so 
that the BW of the network about the resonant 
frequency is 200 rad/s. 
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12FE-3 Given the low-pass filter circuit shown in 

Fig. 12PFE-3, find the frequeney in Hz at which the 
output is down 3 dB from the dc, or very low 
■frequency, output. i c s 


5 kíl 

O-vWA 

+ 


Input 


O 



Fígure 12PFE-3 


—O 

+ 

Output 



SOLUTION: 

2? = 


IS5 — — = ‘/jZ-C 



cx-t c ^ q _ i 

3cig> +8TAt"W. t 


- Odg, 





¿o = zoo r/ s 
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12FE-4 Given the hand-pass filter shown in Fig. 12PFE-4, 
fmd the components L and R necessary to provide a 
resonant frequency of 1000 rad/s and a BW of 
100 rad/s. 


10 jjlF 



SOLUTION: 


úo, 


iz¿ 


óoo ^ C 


Co 0 z C 


=9 


!_. -=• I Oo o" H 


'P/l = \oo r/s -s» 


R ~ ¡ O JTL, 
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12FE»5 Given the low-pass filtershown in Fig. 12PFE-5, find 
the half-power frequency and the gain of this circuit, 
if the source frequency is 8 Hz. 


2 kí > 



SOLUTION: 

f" 8 


1 G tt 1T / S 




V 




a -j Z.o k/u 


=£> 


3^ i % J 2«^ 


- °-7o 7 /~l/£ 


4--x 








1 /|¿C 


’/j'uJc" J w V l/ ^ 




4’ f.° Wi 
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14.1 Find the input impedance Z (s) of the network in 
Fig. P14.L cs 




ff 

2 + «2. = J + 

t 

77 « 

r* s + t 3 

“ 

s +- s 

íus-v-ü 


2 

= 25+3 


4 - 3 + 


J. s +•?> 

_i—_ _ S+-\ -V é^— — 

^3 GsvS 


6 » 3 -v g 

- (o s’ Z -+- /bs 4- 1| 
6 s+ g 
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14.2 Given the network in Fig. P14.2, determine the value of 
the output voltage as t —* oo. 



Figure P14.2 


SOLUTION: 

S'ivxcyu io dc <£lrr 4 uAá-L 

4LxcmA.A, 4c, &JX u^JUL, fLt^a TT^ o 4 ( c -*ro 

fiJtr p -> oo . 


% - C (COuVí 4. (z") /j. 

L + l , 3 
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For the network shown in Fig. P14.3, determine th 
value of the output voltage as t —> 00 . 

2 O 1 O 


12 u(t)y 


Figure P14. 



SOLUTION: 


Sl ¿a. dc rfrr- k ^ OJLk. 'UfrUr 

Vw ¿yo 4b U L o 4. l £ —9 

ÜA. P o . 


!2-V ( i 


z. n_ 

—A4a>— 



^ (oto) 


"Do 0 V 
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14.4 Use Laplace transforms to find v(t) for t > 0 in the 
network shown in Fig. P14.4. Assume zero initial 
conditions. 



Figure P14.4 





S" — -1", ( s + 0 “ j- 2 _ 

~ T í ^ T z («52 + /) 


v ~ 2 r 2 ís ) ~ ¿o 

<> 


^ t't'') - 1 O o- Lf) 

- - —■ 


= X¡ í C * * / 5 ~J ~~ U ( l /s) 

L (s) ( { 4 ) + ts) [ z-i- >/s ] 

2> 

X, ~ Vs 

= 5/ S 
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14„5 Use Laplace transforms and nodal analysis to find i¡ (t) 
for t > 0 in the network shown in Fig. P14.5. Assume 
zero initial conditions. 



Figure P14.5 



cr~Y~, 


- r, L S4 - 2 


$ k.~ - ST 

s> 


S z + z 




f S 2L + s +'2.') 


T.ts^ 


JA__ 4_ JOz 






5+-1 _;fz ^ , x 


-J 


s +• 


+J+/z 


e¡ ■= 4 


íx _ 3 + +) 

v%» 


3. 21 [ ÍZ. I 


hLr>*[(. t t-íz e- t/J v 
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etwor 

usmg node equations. 


vJt),t > 


4 u(t) V 



2 ll(t) A 


>1 Ü V 


Figure P 14.6 


SOLUTION. (XJc -t-— o j >-o 'f . So /V</taL =o 

S/L VOD l-rt- \i _ 4>¿. V/ 




4)| A 


V — V 2^ 

1 + -S ^ + A. ” S 

% V Q CsJ s 


X- + _ z. , ± 

s 3(5+0 S + «?*- 


V n St54 0+ S S 1 _ ¿ s(s+q + <Ks+i) = .Ss^+ks+T 


\ v 4(s+-D(s+ü 

S +- 3 "3" -+2 ) i ~ T ~ “ ■_ 

s(^s z -+- z s+zD 

vf _1 = (s+z} __ 

L 2t*fOJ (s+l-jl) (5 + / >J O 


V s 3 + 2 S^Zs'] ~ 2 (S z + 3 -s- -+2 N ) 4) 'V 


V 0 - V 


2+2 /s 


V D - 


£i_. +. jt! 

5+1 —j\ 5 +" l-f-J l 


M =f 


íS Cssrt-. 


Ve, = 2 f 1 ±3 ^ m 

J 2 - 

(e-<¿r 0 )f¡ ^ 


K^Zi^T 


http://librosysolucionarios.net 




Chapter Fourteen: Application of the LaPlace Transform to Circuit Analysis 1129 


14.7 For the network shown in Fig. P14.7, find i 0 (t), t > 0. 

0 s 



Figure P14.7 
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14*9 Find v 0 (t) 9 t > 0, in the network shown in Fig. P14.9 
using nodal analysis. c s 



Figure P14.9 


SOLUTION: 

\ = £ iL ^ 

S+\ y s S-Vl 

n ~' V-z.-Vj^ ± 2 ? =5 \!- 2 ,- 3 ü_jl 

■S s s + 

D 

V fc,—V2. ^ S t V^,— V3 f 

í l 

Vo ( s+'i) = V z + sV 3 

í> 

u o= ei. + 

S C -S S+2_ 

K ^ ^ = -7 7; 0 tf) = f 
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4. iy Use nodal analysis to find v 0 {t), t 


in Fis. P14. 


: PS V 





4 ll(t) V 



Fígure P14.10 


SOLUTION: , 

V s si- 

¡ Wr v-j. — 1 (-— 

1 Uv SSL %\£L \ 


>1 - */ s 


\y —. -v~ 


v 3 + sr\ 
l. 3Cs+0 


• ZS +Z V ~ !»C~' 5-V-U 

S C s 


V.ís> Í±51!X= -i_ 

‘S 


[I - 
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4.11 For the network shown in Fig. PÍ4.11, find v 0 (t), 
t > 0, iising loop equations. 



Figure P 14.11 


SOLUTION: . “ 

+ sr f'-S 2 ’!:. +- Os-tzOl, 

_v c cO ** 

X^-I^ z/ s r^. 

4 -= S I- 2 S + Q¡-s 4 - 2 .)=. (. z^+ z~) - Z s 



~ L 2- “ . + Z V¿J - t0x* 2 - _2_¿S_jrj0 _ JcTi 

Sl-+Z,St2 ' (s^l-^OC-S+UjO S+l-^ 5tlt^\ 

Ft- 3^-itw-ta) = ofz. />f° 

t “ ~p~ irp ' ” ~~—"" 

Uj tt) =¿2 n/¿ (S- lJ-o V 
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I 


1#»12 For the network shown in Fig. P14.12, find v D (t), 
t > 0, using mesh equations. 


2ü{t) Al 



í 1 ft 

±) 4 u(t) V 


1 H 

1 O 1 O 


Vo(t) 


Figure P14.12 


SOLUTION: 

2L , 


- -tt---J-«J 

vu . 

— — 1 ” ,v *.. 

r¡ %ijl 



n, J 

4 

^\ÍL U/u 1 

r, ©fv 

r z. 

I 4 r 1 

1 ~ L ' 3 


Hr 

: V 0 <$ 


+ ^ jL = 4+ 2 -i, 


Xj = * 


= - Tj + ( 4 -~) - +3 


+ £3 í S •+f') 


x 3 u) - 

■S¿4s+-f) 

Vp O') - . ^z- 

S 5+ 7 /íj 

ts) = ^ jT- - 


^3 ^3 £ s 'f‘2. 3 

Vo-rox^ = 


• r 3 Ci5 4 ís+2.)_s ~ 


3/ t 

333*0 


x-CtXXH ©-4(-í)U 
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14,13 Use mesh equations to find v 0 (t), t > 0, in the 
ne-twork in Fig. P14.13. CS 



Figure P14.13 


SOLUTION: 


i n- s sx. 



U ( z / s 

iL x. >+ 4) ~ jL 

S 1 s 

Lb. ~ r, l%+<4) 
s ' 

*u. 


~ z 4-(~s^-d - _L _ 

s J s (S-VM') ~ s s-np 


U) v 
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Figure P14.14 


SOLUTION: 


v n 

% T s 

a T 


X,- = L -r, 

O T \ 


T ■= f A * X , -A — k 
3 5 -s+i 

Xz, C s + 3 4 i/s^ - r t co - T ( ^ + 1 \ = c 

T x 2 U t +'is + »V s r, -V (s'^T x 3 


A 


■ Z - 

5 2 4-l 





5+1 


__ -s 

2 4^ S + l 
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(s 

z + l S+\) 1 
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H2S41 

■z. _ ~ ($s 

■5 HS 2 

4.7 54 ; 

7 

' 4-%5-V l 

ST ó 

Cs-vC/ 

í z 435 



^XiM/±Ti±5X_ - !íi f i f Ü_ t J£i_ 

S'(5t|)(srD.3 8z)(íf 2.u1 5 s+ / S+O-JSZ S+Z-0,2. 
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14.10 Use mesh aoalysis to find v 0 (t), t > 
inFis. P14.16. CS 


4(0 


4 ll(t) A 



1 


Figure P14.16 


SOLUTION: 


U* ^ UL 


Xt * ^ Tt -Tj 

oT^ ^ Í>. 


!é n r^a 


ix* r 3 


ST2.1 -SX, -I 

v 0 - (m s 


T 3 ( s-t-z''') -y -sXj ^ 4/s T 3 


s(z s+z,') “ 5 "(_■ 


Vo - JL 


2 . 2 - 


S" f 5-h 0 SV" 


'VJoU)- [z í 1 


http://librosysolucionarios.net 



Chapter Fourteen: Application of the LaPlace Transform to Circuit Analysis 


1139 


14.17 Use superpositíon to find v 0 (t), t > 0, in the network 
shown in Fig. P14.17. 






4 _ 

S z +ZS + 2 . 


V ~ 4 u+h _ __s_ _ -s 

S 2+Z.S+-Z. ~\T * ~ 2 ( 5 + 0 

-. 

5 Z -+Zs.+ z_ 


\/ o “ Llp \ -V W 0 x 


^ 4 U_ 

S ^ T2. S^Z. -S+1 \ 5+ [ ^ [ 


K,- fZ 


V s (-1 ) ~ T/2 tí’ ^ ¿ t ~ fc*\ 


U- 


lV) 
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14.18 Use souree transformation to solve Problem 14,17. 



\J» - _ + ^ 

5-H'j \ S-t-l+'e 
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14.19 Use Thévenin's theorem to solve Problem 14.17. 
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14,20 Use Thévenín’s theorem to solve Problem 14.13. 


SOLUTION: 


_L n 

[fU Síl S ^ 



z. 

€ 


X a- 2 . 

S. 

L = +- si +v, 


OO 


\j 


0 


¿ - hz ^ n ~ -~1L 1 


s s 


■^th- = n_ 

i ') ^ fOxtD, 

c 3+-t+%rw 5 ^ + S +\J s"C s + 


V, 


iT 
S + 4 
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* use i nevenm s ineorem to nnd v 0 (t), t > u, n 
network in Fig. P14.21. 

i—©—i— 

4 u(t) V 

1 f> § l 


e 2, u 


t(t) a n 



Fígure P14.21 


SOLUTION: 


1 — 
nsiL 

LJ? 

ZfL 

ÍVAA. 


--——jyy 

| (f 




iL -- ^ot, - 2 r z 


■+ JÜL + o2s 
s S s + 


S -4- + ( U 




1 i+ 

Ish^Me, 


S(H2^ 

-^TH - +z 


^AIqc py _ ¿4 (.^ 2 ! o) __ S 2- ! Vst? __ 8/3 _ ' 

l+'pTVt s( 5 + 2 ) (s+L- 5 )z “ jr(s+¡.e)<rs-f 2 ) 'S £¡ 
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i-'inct v 0 (t j, for r > 0, in the network in Fig. P 14.22 
using Thévenin’s theorem. 



4 u(t) V( + 


2 u(t) A 




1 ft | V 0 {t) 


3 1 H 


Figure P14.22 


SOLUTION: 

i—®—i 

I + + M 

v © ^ y„ c l*-a- 


= z ( st fe) - _ 

pts + ^ 


Jn + 

I JL |§ V £ 


[a+frvs"] -I, 


iL = I, / 5h¿5+2\ z 


X 7 ~ 


SÍ S^+ES+ij 


Voc- •+- 2 fe- X l\ 




- ^o¿ jn = (5álíiííil 

I r -0TH §"(s Z +|rs+¿) 


r ~ + k:< 

s + ?íT 


S't"j -t-jTF 


Kv - O . S2-S - / 

v b c+)^Rt 4- U5 54 
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.23 Use Thévenin’s theorem to determine i 0 (t) t > 0, in 
the circuit shown in Fig. P14.23. PSV 


2 ll(t) A 



Fígure P 14.23 
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14.24 Use Thévenin’s theorern to find v 0 {t), t > 0, in the 
network in Fig. P 14.24, 



Pigure P14.24 


SOLUTION: 



T- " ^-“-Cs+tyi+Voc 

v oC - " -4-0 

s 

s+ 



__ 


5 C*5 -V 1 ?»'} 
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14.25 Use Théveniifs theorem to find v 0 (t ), t > 0, in the 
network shown in Fig. P 14.25. PS¥ 



Figure P 14.25 


SOLUTION: 



http://librosysolucionarios.net 





1148 


Irwin, Basic Engineering Circuit Analysis, 8/E 



http://librosysolucionarios.net 








Chapter Fourteen: Application of the LaPlace Transform to Circuit Analysis 


1149 

14.27 Find i a (t), t > 0, in the network shown in Fig. P14.27. 

f 
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Figme P14.29 


SOLUTION: 
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ln S+ lo S+- 5 /3 
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14.32 Find v 0 (t), t > 0, in the network in Fig. P14.32. 
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14.33 Find v 0 (t), for t > 0, in the network in Fig. P14.33. 



SOLUTION: tr) - \2> 


{ Kk ítt íi. H 



V b = V, - iL, ms-f Zo 

s TUITT3) 

v„ 472 + 2 

S (_<Tr V|x) S 5t- 


Vr Vi- lz -/s ^ y,- 

4XIO -3 ^z+iiW 
¿9 S 


crr* 


M*. 4 _ 4- V± 

4 2-f— 4 

4, s 


3. 

S 


4 


IZ. 



ÍZS4-g~ " 
1 Z^5-t lo i 


^ 2o S F o 

s (. i¿s + ib 'i 


V, - iZo S4 4o 
s ( i Z s f 5~) 


U C4T , 

- C ^JirDk: 

w-t-ír) V 


u — 
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14-34 Find v 0 (t), for t > 0, in the network in Fig. P14.34. 



Figure P14.34 






\l 6 + -5— = IDS+-ZO - \j a 3ZS-4-S-Q 

^ SX- Vürt-ta i s C«V5-tl¿^ L '2C4s-vi^ 
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14.36 Find v 0 (t), for t > 0, in the network ín Fig. P14.35. 




Figure P14.35 


SOLUTION. ~t~o • Tco Jlsif. Ct h ’fK $ j 



C*S+Ü.4Z1 ( S+ t •Sa') 


> = I C Zs + 0 — 'S^2_ 

6 =. -ST V 

<rr = x z (asu) /s 

X z = ±h 

_ S Z +2S+V 3 
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14.36 Find v 0 (t), for t > 0, in the network in Fig. P14.36. 

ps v 

2 H 



SOLUTION: F-o' • ko «a 0 fKrh'dX. 
¿ uS'e. l s 't') 

ZJ7. 


-A/VW —i 


ÍSl f£\ 


j 


'&TH 

+ 


N 0 c= J£ 




l o 


Z / S 4-2 J 5‘CSr 0 


V 


■¿Tk- = <2 t 2v s''l 


/ fi* %J 


~rz_ 



^ cxl ,- T¡ ( 45+4 + ^-^^— ,3 sT^ 
V 0 

° = - Zsr t s ^ + iz) 


'C 


5©-6w-t J4rr- Vo ■= 4-T z 

Y o ^ „ 

>* &)**+ » * V 
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*VW. ^¿oots i ÍA ^TUVR, 


v o * 


■Z-ef n 


A lc 
•V 


/C 


-fc 


^+¿)C S -VU2V -j Ü.SA C*Sh un-jO.í) ■S+i S-H.Zf-j/^ fi-l-Zíhj/%. 


a=- -3.33 v: = 3 .\s Lm 


x 


L-t) = + 6 .lo e' l ' 2tt ¿ J ^c-tr) V 
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4.37 Fincl v 0 (t), for r > 0, in tlie network in Fig. P14.37. 



Ideal 


Figure P14.37 
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14.39 Determine the initial and final values' of the vo 
v 0 (t) in the network in Fig. P 14.39. 


Figure P 14.39 



SOLUTION: [Xac. 


1 -v- € 


'^TVá ' ¡ío " 4' 


~&rpfr ~ 


V 


zn. 4 -ji. 




\Ar-—i 

1 +* 
J T V, 


'J„- ü 


s L í^t ! /s 


wjLtJV'-' \J c í.‘L\ - s V 0 ■=• JíLÉl —» ~ o 

*t"+o íS* /csfc/) 


SC^s-v 0 


0 0 £ ») -t- o v 


\) £, Ctt " -Ájsy—' S' Vo í S ) ~ „ 2. tv/ +e C‘zO) ~¥' Z-tL/ 

V: ¡ 1---- 
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14.40 Determine the initial and final values of the voltase 

W-' 

v 0 (t) in the network in Fig. P14.40. 



SOLUTION: s 


cnjuv" ca— 


rv^Jh' 





'ir*e> 


r ~-' \L U) = UaU- 5 




4 


rr D 


% ( ¿>') O 


^ 01) - -CU— s\¿Cs) =• j ~ 
’ir-^róó <T-^o H- 


14 í 00) l/ 
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14.41 Determine the output voltage v Q {t) in the network 
in Fig. P14.41a if the input is given by the source in 
Fig.P14.41b. PSV 


1 O 3 O 



(a) 

Figure P 14,41 


V,<I) (V) 

6 |. 

l 

I 

l 

l 

(b) 


I 

l 

% 

| 


1 t(s) 


SOLUTION. t-O - 6 tA. t-f) —6 u- iir ““0 V x t^) r £ i 







ir 


= 4L 


t-ft-S? ’é* - '2q-X 

^ I 


t -+- ¡ /s 1 
3 +* 


( Í±i.\ 
t 3’s-fi 1 


2th 


3S-+- l 


\J*c 



: ¿TH 


OJ.tD 


1 ?-TL 

L+ 

'C'-'L. 

1-42-.«=: 

i 

[“ 




L 

s 


■ d ^ 

-y O 

* (6 üt¡) ~b 

■^L 1 - 

- 


. 0 + Vs) __ 2 C S-v 0 

3 -+- '/ s 

_J__ 

4- V T&-TW 




1 s+t 




] 


c<- ¿ el 


4 

7 


(s J 

Lb Af) i-é-f) 


4(3S+?) +-ZS+3. 

0-e' £ ) 




a 




U. Lf--¡) \/ — 
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14,42 Find the output voltage, v D {t), t > 0, in the network 
in Fig. P14.42a if the- input is represented by the 
waveform shown in Fig. P14.42b. 


1 O 1 H i a 



Figure P14.42 
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14,43 Determine the output voltage, v 0 (t), in the circuit in 
Fig. P14.43a if the input is given by the source 
described in Fig. P14.43b. 


i a 


(±) v i(Ó 


Figure P14.43 


1 0 
WV^" 


1 H 

:> i o i f 


(a) 


V¿(/) (V) 


11 


¡ 



1 



1 


0 

1 /í 


(b) 


o 


i o í v 0 (t) 


o 


SOLUTION: /v L ttl = u-Ct)- uC+-0 -=»> V x -4- ( i - e~ s ) V 




V-4- 


-V, 



-otu v 




“*TB| ~ 2 , 


J”L 


z 




' 5 -vv 


'XL. 


1 






\lo c-z - Vjr. 


V s 


■ X o- j=l_. 

2- • 5 -t | s 


1, JíllílL, s(¿ + JrJ 

J ss^ís+a. ^ rrr~r~ 


v (± 





-v \l rt — N 


l-n f y s 


o *” ^ 




•'TH z- : 


—L —L .JSL* 
2 S 5 +| 

3s z t3s+z- 
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14*45 Find the transfer function Y 0 (s)/Y¡(s) for the network 
shown in Fig. P14.45. cs 


1 ft 3 O 



SOLUTION: ¡ juul. 

Z.ÍL. 





1 * 1 . * Vx L* Vx Cs*!) 

T> * ' 4 ?5-H 


7 • £ L i + ¿itS'YC) 

'Crtu a —'rr^ ~ ——- 

5 s-v \ 


V D = Voc 

Vc- y r 


3 l /s 

l 


4 +-^th. 




V x Cs-ti) ( ...J.,1i±i 


S-H 


H- S t w 


\/ © 

S+ 1 

Mx 

14" s+, 
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14,46 Find Üie transfer function for the network shown in 
Fig. P 14.46. 



SOLUTION: 


2. Vo _ 
V«s 




Vo 

V-s 


' + F +- „ i + g|rs + i _ ( gfi-Qcs -i- \ 

P"2- 'Z.yC'S* 




V D / 


r i n 


I+- \ 

' S " V ' Cl&wiU) 


: 

12^7 

_ s 
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14.47 Find the transfer function for the network shown in 
Fig. P 14.47. 



SOLUTION: Ut ¿ = % 
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14.48 Find the transfer fu 
Fie. P 14.48. PS' 
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14.49 Fiiid the transfer function for the network in 
Fig. P14.49. If a step function is applied to the 
network, will the response be overdamped, 
underdamped, or critically damped? 



Figure P 14.49 



\ pol-¿-5 c j 

(Ll? iri¿.ALLy T>AA*7>éT> { 
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14,51 Detemiine the transfer function for the network shown in 
Fig. P 14.51. If a step function is applied to the network, 
what type of damping will the network exhihit? 



Figure P14.51 


SOLUTION: 




LMnjuCjáti; pJjb. 


http://librosysolucionarios.net 





1174 


Irwín, Basic Engineering Circuit Analysis, 8/E 


14 »52 The voltage response of the network to a unit 
input is 

2 (s + 1) 

v„ í) = 


s[ s~ + 10 s + 25 


Is the response overdamped? 


SOLUTION: 


3 poV-fiCi, ajc 5 


i o 


4 l06“* 




7- 


T^U»ÚJL 


^í s i ii c <kJL£*^4 
ck Hsd 4" 
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14.53 The transfer function of the network is given by the 
expression 

^ . 100 s 

G(s) = — - 

r + 13 í + 40 

Detemiine the damping ratio, the undamped natural 
frequency, and the type of response that will be exhib- 
ited by the network. 
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14.54 The transfer fimction of the network is given by the 
expression 


jTi / \ 

Íj(S) 


mos 

s 2 4- 22 s + 40 


Determine the damping. ratio, the undamped natural 
frequency, and the type of.response that will be exhib- 
ited by the network. e s 


SOLUTION: 


eWr. 



S 1 - V 72S -VtrO- 2. S +- 


Lo a ~ \ í 4o r/s 


" 2-2 


£ s l-7f 


£jCa. Kv ^ -ñe+~ 

L 
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14,55 The voltage response of a network to a onit 

10 

y 0 (s) = -yr—-— 

s(s“ + 8.? + 18 

Is the response critically damped? 


step input is 


SOLUTION: 


t~ + [\C£) * 


\ o 


Vr,(S) S^+^S + 18 




i's : 5 + 8 S 4 - 18 - S +uD 6 2 -= o 


uj 


o' 


{Ts 1 

\ 


r /s 


? 


■stñ 


d-14 


LJcH* c r t Hi c í 
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14,57 For the íilter in Fig. P 14.57, choose the values of 

C, and C 2 to place poles at s = -2 and s = -5 rad/s. 

v . 


ioo kO 
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14.59 Fincl the steady-state response v 0 (t) for the eircuit 
. shown in Fig. P 14.59. PS-W 

10 cos t A 



—^— 


1 Í1 1 H 

2fl 

-—... i 

LL 

__Jf. . 


+ 


Figure P14.59 


SOLUTION: LeA = s 

Sf-t 

2 ,CL 

—AAftji_.( Ci .y 

Ve 


-¿2 


\ 


+ 




V, 


5 + 1 

¿-b-4AA-tvaJ?Í0 L í- pU^cN- =r> Zo Z_S° V 


vf 0 = v s 


/ V 

J-K, <, <, -jnsÁc^ S"— 


V 0 = Z_£ 


l/ 3 


I tjco _4 


= \ f \ (z 

S-f l f 5.S-V2. 1 V S+-I 


Vo^ 4-17 V 
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Figure P14.60 


SOLUTION: [Kt ( 


'¿ XL "> S_Í¡L ' 


GK 


4/ $ lil 


'T | — V X 




c> - T- < 3 -T ,4 Vo -=.0 ***-> V o ( Si 4-1 

D/^ ‘ "T* ^ V 2. 


Mt / S 


> z- 

z - S 


Vc 5-2. ^ 

^ - 

& (s-z) 

Mr 3 


5 

Ar-tr -sbJü^ ^ 

Víc - 

I 2 / 0 0 u 

í __ 

X 0 = 12^2 / 4y 

1 A 



L-L) - / 'Z'fzT Ccki, U-t + <¿r°) 4 
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14.61 Find tlie steady-state response i 0 (t) for the network 
shown in Fig. P 14,61. cs 


4 cos 2 1 V 



SOLUTION: 


V. 


ZX, 



3lSL 


V r •= Tq 


St-¿ - s' 2 ' 

s ' ' " 



S 

zx,-. ~SX, 

err, Cs-t+-c s+X) 


“ks = “F. s-tc^x, vy ~ 4~L Q° V s -v f x 

3+ z. d ‘ ü 

ll; ~ Cjz~) s a "nF- /4S°a 

X 4-J ¿. 


r — 

] o L't ) ~ OlfF Ce^L. ( Z -i- ¿ /X’) 4 
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8 cos 2 1 llí 


Figure P1 


SOLUTION: <S¡ 
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14FE-1 A single loop, second-order circuit is described by 
the followmg differential equation. 

dv 2 (t) dv(t) 

2 “. " dt i ' + 4_ ^"“ + 4v (t) = 12m(í) í > 0 


Which is the correct forrn of the total (natural plus 
forced) response? c s 

(a) v(t) = K¡ + K 2 e~ f 

(b) v(t) = K¡ cos t + K 2 Kmt 
(C) v(t) = K¡ + K 2 te r 

(d) v(t) = K¡ + K 2 e~ ! cost + K$e~* sint 


SOLUTION: 

N $jhf ra/. ■. S +óts +• 2=0 

C5U-C &K S~ -1 ±^\ D Wz^k-qX i's ! 

f-fcrr Cea. r J 5|2<r>v4X-- ¿3 C^k..S"++ - 

ífT'Siw Vs C+> 
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!4f”h“2 If all initial conditions are- zero in the network in 
Fig. 14PFE-2, fiiid the transfer function V 0 (,s)/\ 
and determine the type-of damping exhibited by 
network. 


Vs( 0 


Figure 14PFE-2 



V„(t) 


SOLUTION: 


V 0 Cs) 
\ (-$) 




4s ___ 





Vs 5 Z 4 S+-Z 


s.-4±¡H 

Z 0 2- 


5” i /!<%. {Zadjh 

íLíl 


'Y- A * 
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14FE-3 The inítial eonditions in the circuit in Fig. 14PFE-3 are 
zero. Find the transfer function I 0 (í)/I s (j), and 
determine the type of damping exhibited by the circuit. 



Figure 14PFE-3 



eZft v *Jn ir^ •• S e -j- ^ S" f 3 


eL^kz 2 > ■=. — ~2 Hh | " S ! 

¿-3 
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15.1 Find the exponential Fourier series for the periodic 
signal shown in Fig. P15.1. 



SOLUTION: T 




r 

o 


í 


O '* S Sec. 


'' b /.5 -l'nulot 


^ 1 ■» - 2-x 


(¿3 £¡. 


MZ = t 




ÍTv) 


'•S* 


- e. 


ly/r) 

.1 


,>= j>iu36Í; . 

^ —.—_ sXvs 1* -f (.+•)= <HE. ^ 4 «. 




f tt' -- 2 e’ J ' ,r ^ (WArJ e J *■ fTt 


h a 
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15.2 Find the exponential Fourier series for the periodic 
pulse train shown in Fig. P15.2. psv 



Figure P15.2 
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15.3 Find the exponentíal Fourier series fc 



Figure P15.3 
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15.4 Find the exponential Fourier series for the signal shown 
inFig. P15.4. cs 



SOLUTION. T b - 2 -eo a 1 b - Z'H' ■=*? =■ iT <-¿4 j 


jn-tr 




■ *-t 


o I 
d 


.fi-Í ] 


rte iüt * 


* 4 .^ ¿sl y 






An. ~ 


r/ÍrO'í 


-L + X 


:) 




Cn,- -^Tz, ( i *■ e. ¿ *“(«--l) ^(atl) 


¿CL 2 ' 
2 . 




¿te. Ljrilf 


r ^ 

Vt' n ^ rr ^ > 


7i to od~á L C> 


■ aMI‘ 

Co •= 


¿n^ír 2 - L 

*j ^6<uCyiA-' 


ÍÍO’ i + T. 


2* ^ 


r 


hf-ep n^ff^ 
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15.5 Compute the exponential Fourier seríes for the 
waveform that is the sum of the two waveforms in 
Fig. P15.5 by computing the exponential Fourier series 
of the two waveforms and adding them. 



(b) 

Figure P15.5 
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15.6 Given the waveform in Fig. P15.6, determine the type of 
.symmetry that exists if the origin is selected at (a) /¡ and 
(b) l 2 . 



Fígure P15. 6 


h h 


SOLUTION: 


(Ujt~ -Á.Z.) 


'V Lt) " - ir¿- i') 
D Cir) = V L-t ) 


QcicX- rrv 
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5.7 What type of symmetry is exhibited by the two 
waveforms in Fig. P15.7? 



(a) 


m ‘ 

i 

} | / ^ 

- V 

JF 1 1 

K i r 3 

i i 

| 

! 0 1 2\ ; (4 5 t 

\ 

í %. £ p: 




(b) 

Figure P15.7 


SOLUTION: 

(a) -f, CO -- - t, (-t') OdÁ. 

(b) i 2 Lt> - LlU- T °/z) W 
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15 J Finci the trigonometric Fourier series for the waveform 
shown in Fig. P15.8. 



SOLUTION: 

O 


T, 


To = J S-d c t " 0 0 - -rr / 

T./t 








h n ^ O ^ííy' 

e') «Ur - J C 43 GL í w <o 6 t C rií^lr)^ 


4, v 




n uv 




n ^ I 


Sr^CHTr/^ 42Si\ C KT f) - 2sia C^iT/-l) 


kTT/^ 


^pr n j = -^— «h. 

f„ f S-ÍK. /nw> 0 't : )¿fcC-í-2 f $,h ( LC n.A>ir) | v 

Jc> J| nu> 0 l, K»w 0 |z 


by^ ~ 1 — Ceo-ChTVT) -f- z Cgrc tr/-0 


i m 0 11 

Z¿<ra, (ntfj 


nrr/ 2 - 


“/ vr n * ~ í^ 7 [_ ] + ^ (■ - ¿ ¿W fc -Z-S^yíCa) J: 

f" 

AJ cv) . ¿S x «H Í^TT-t/z^) _ Sc^^irT) V tv 
il n= | L n J 




y\o¿tL- 
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15.9 Find the trigonometric Fourier series for the periodic 
waveform shown in Fig. P15.9. 


/fr/ 

“11 2 




i- r ° 1 

i 4 

1 ' 1 

_J¡ f 

I 

1 1 

t 0 

% 

-T 0 ' 

Tq 


f 

2 

4 




Figure P15.9 


SOLUTION: - 1 v ' 2 -CU/C i „ 3/ 

To " 

~ 'j / j i C n¿ °o't) ctf: + Z. J r ^ 6erz.( ^ 




5¡k (n£0 6 -t) I ^ Z ÍK^ft)| ? - " *v. (_ KTf/z.) 

nwoT 0 ¿ © T>/f J «<T 


<r r Tt-4 . r >*/2. 

b n " / 1 nu-^-ttjub rrz. S?h 

7 » ¿ j 0 fo/<L 


brv '*• —- ) 

h^oTc / 


° •N.\'Wf . 

4 ZíwbHb - T. 

To/f 'T>/z nrf 


+ Os 2 .( V\-rx/£) -2(U9x(v,rf) 


ítt)- X- rirl( lv - S^thTT /z') Cn^ a -t)J 
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15.10 Given the waveform in Fis. P15.10 show that 




+ y. 


. Zmr 

sin- 1 PSV 


m 



Figure P15.10 


A 


Tr\ 9 Tr 
I () c. 1 í 


SOLUTION. ^ /z j j s-o 23 ° 

® í i— S-i h ¿fir ~ 2. A | Si\(n ^ot r) 4z C ^ V) ** 

T “ J ^ t.«- l ' ;rr~ J 


bn * 2A. . ( '■ ¿ fr ) _ T„ jCh_Zir')l -, -2J 

L J To 


T"k I hlA 


2 A , ~A 

h Zff híf 


{ l+T h t 


2- n •= i h Tf 


-t 
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í í í Fincl the trigonometric Fourier series coefficients for 
the waveform in Fig, P15.11. &s 


^( 1 ) i 

{ 


_i-. 

’: í/: U 



----1__ i_■ I §£ _ w 

0 1 2 3 4 t 

Figure P15.11 


SOLUTION: a¡J - Q±) £Q£Q +C 0 CÓ , 3 

z T 


r o - 7L 


= TT 






'L Cn^t, CO +• — v> u> a Vt ¿iAr = í -t CeeL(_nTT-b^dUr + C (.atv C)<U: 

tj, JI Jl 


= -t C*Uv> rr) _ _J_ t gjOW) 


nrr 


Cn-tr) 1 ' (_Mrf n-tr 


C nt7 V 

nr 


get-Cntr) - 
Cht r)T 


L _ 


Tc 


^ £> Ls.;u. (^ 6 t)£Uc + ^ s^u (.^T)di^y £ is^u(>-tr+)<*£■ + £ 


s ‘~u C*n) 
(fntf 


tTf) ^erzAT) 


'i-rr 


_ £^2. 


c Z»Tr) 


t T 


nr 


_L 

nir 



¿u -= ¿W+u) -i 

(»rr) 2 ' 
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15.12 Find the trigonometric Fourier series coefficients for 
the waveform in Fig. P15.12. 



t/(í) i 

í 



/! 


1 „ 

K M 

1 %> -dW 1 


——_« 


Jr t 


__ 


-1 0 1 3 4 5 t 


Figure P15.12 


SOLUTION: T fe = c* 


-L [-1 ( iXOfi íOíll]» ‘4 
: o 


n T*/ z 


¿L \ \) Lfc) eerc.(. vn^-fc) JJz ~ 

*ü J o 

An ~ Cers- QTñfcQ - \ 


12 


Ctre. fch u 3 a -fc) ifc = 


Ceta. (.nro, -0) fciin~L^to 0 fc) 

-----------—* 

(n*-J£p) r\ 


(n ir/¿f 


*■ 2Í22P22} s 4* / Caro. í^ir /W) - ri +'(.n.Tr/2) 

'+T/-2. fcrnrf^ ' Htr 
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15.13 Find the trigonometric Fourier series coefficients for 
the waveform in Fig. P15.13. 



Figure P15.13 
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15.14 Fincl the trigonometric Fourier series coefiicients for 
the waveform in Fig. P15.14. 



t 

1 , 



1 I 

0 

1 -2 |3 4 


x í 

1 

-1 

X j 

S - '-x—- 1 

\ \ í 

! \| 


Figure P15.14 


SOLUTION: T e ■= 2- -tc r¿% ¿l ü = ~ C ‘4~) CQCO + CQ( Q _ j__ 

z- - F 


A 


H *■' T’ 

1 ® 


lf tt 't Cnu 3 a t) d± +-] 1 , 

nw o I nuj* |. 




= 1 - Ms^(w-It') ^ ..... s-k (.ZhTr - ) _ s 4 Ktv.tr) | _ <z»*-cnrr) 

( hti )*' n-jr ‘ 


VMT 




(ta TT)' 


? £#*&.( s-i^n If't') ! 

1 

4 - nrrir) 


¡ é mr 


!>n ' -_ Sn u (.Kff ) C^ rr) Ce~L ( ZHJc ) _ ¿l 6©a- (nfr) -1 


CHTT) 


h r 


n tp 


ntr 
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5*16 Find the trigonometric Foiirier series coefficients for 
the waveform in Fig. P15.15. 

v(t) A 


¡ Í-S V-..-. 

1 

0 1 ! 

lj-| 4 

1 

Í ..¡á# í 

1 

W — j 

'l 

\/ 

1 

1/ j/ í 


Figure P15.15 


SOLUTION: T « Z 




UJ,- 


rr r¿ s ~ -L |C 0(0 +Ü.U' l// <f 


í *- v ' a +-J, jJc ( 


*U' 


- ^ c&j Utrlr) + + s;^ CktiC ) j ^ - s-w. j 




Ktr 


•-tir 


H rr 


¿W ’ 5f5^íLÍr-i t ^ - ^ÜLlLjr ) +- _ S~in(nTr)_ C& 2 -(.nrr) 

J rrr “<r ^tr n r h^r “ 


L n - ^ ¡i tKTT-0¿Ot + -^, Z ' 5 -Jk. lw T -4Ue 


gv (hoo.C _ t Cgra. A U> 6 




Ur^i 


( K U3ot) 








tva' Í-TÍ - ¿wfTArc] CerCwjr) 
Cncrf 


t- ^ t ¿tra- j* rr ) - I_ _ CQT_Lmr)-- z. 

^tt n TT h rr >vtr nrr ' TTn 1 ' 


£*-'» - 1 /ú 

í h = 

1 -Z 

1 


*~' v \ —’- . . 

h tr 
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15,16 Derive the trigononietric Fourier series for the wave 
forrn shown in Fi<>. P15.16. 



Figure P15.16 
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15.1? Find the trigonometiic Fourier series coefficients for 
the waveform in Fig. P15.17. 



Figure P15.17 


SOLUTION: - 4 

a* 


-= “ (OfoJ= '4 

j* ' Oa. ( ¿erz. 


( "h’¿ ) j | *4“ s^f *w ( o "'f ) 

2(H) 4 ' 1 & % hüd & 


U 3 + J_—^ -+. •&-< K. (n s-n'/f) „ St-k. h 2ír ) 

fw te af.'n^V 2 * * 2«^ 


2 n t^¿> 


,JÍC_^ í 1 

- co*u L hir)) _ s4~ i >\ir/z) 

OnrF 

1 __ „ 

hT| 

_ _¡ 




V, 


't 


L»n *■ ^ ‘j ^ ( h^ot^cJbfc r j) — £ai nu °rfíO ¿Tfc* ^ 

i _ Cora.( 

b n ~ 


f t ÍH^dC ) ^ h^oFV\ 1 ^ Ura^C^^fe't) 1 

^ 2n^a 2tn^ 5 ) z /l 6 2vi¿J> 0 \ 


bn^ -F ^^rr) ^ 

t"l -J / . N '2- 


(h2-rr) - ív*. ( 3’ > >Tr//) 
Z-C^-40^ 2«W„ 


t> n = 5 1 - ¿<&-a. (-n-rr/a) 

hir 
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15.18 Find the trigonometric Fourier series for the waveform 
shown in Fig. P15.18. ^ © s 



SOLUTION: T-= m. •= v rís 

o 0 


r Tr 

j b t ui ó V) J "11 £©'»*' h -V Jtt 


tr 


(jo. ) 




■3 


5^ k 

* _ 




*»•*-[ -, J 

í t r T c zir 

o^i ‘ a Y J 6 ttá* - Jrr Sn "-- l^'-OóV) jJc 

L _L ¡ t><>~ C^et) £ ( 
tr L- 

t-’ [[ r) - - Jrti-Zc-lMÜ 


n t zTp 

i _ — -* 0*3* t H*4i -t) C&r^ 

tr l cn^r ^5T~ 


A) 


IF) * - *^~~T í -± 6&rx. tht) ^ ± ( i -2¿ <^x(uíf)) S^w (alr) V" 

T n=/ 7f« z h 1 1 


1/ 
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15.19 Derive the trigonometric Fourier series for tlie function 
shown in Fig. P15.19. c S 



"Shy f-y-, «9 n - 'y ^ - q ^ 0 ->— n f *\o — O 

"^ 0 /? OTIWU TW? 

... . . . / r* 


a 


í Wi n/ z 

T~ Jo 'irW) 6t«- ^ -t 6»a-C^“ 3 £>t'l dJC - J t OaX^) t') 


4. 


r± 

-f a, 
l 6 


e 54 S (-' «.D +. c®o- (nco a -tD 

1 ^ _ ¿V 

rpt ( 

S ¡ KÍniri)\ Ggpa- Chtt) -1 

h ‘* J e J 

" r » x ¡ 

1 2 V 

w 

n ^ a ' (hwsjf- - 


í\w a £ V / Cnrl Jinr 1r\ oc xJ_ } ^ 

l 4 í.wtrl’’ / r 


• 4V 


n % /x p 1 ñ /2 

L ^ — -uitH>WO^P> IM, 
j n n j e - - ' 


-r -j. 
1 6 


b„-- Üt 

- 


SÍk.Ck^Q) _ P Ua-C^^V) 

L (n^)^ 




í £-*e( r nO „ T» ¿j¡s.(hTr) 

Ts ( £**>,, y 2 * 2 fuuj - 


-2W ¿erz. í v <rt') fnn- "W e4*X } Lv, = 2V 
Hrf tnr 


ZV 


v tei - Z. s-tv-L^^e) - iw_ , , ,, o, t/ 

h-,< «rr V 
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Derive the trigonometric Fourier series for the function 
v(t) = A sin?| as shown in Fig. P15.20. 

v(t) i 



Figure P15.20 


SOLUTION: 


~ 2. 


—. • • — 

^ fc> n -=-o 


n r B r 

-t. \ í-t'iitt - Á. 

't'o K Tc w 


C<Oo. Cirl 


i 1 Asi^- L*tl (Uou C n u) 6 i)jJ:“* lA s-vl m c*rx.(. n2 “^ 

T o T J D 

5n «a. ¿t) £*' 2 - ( Zrtfc) - ^[ ÍZntt) t J ^ ( / -¿Ln) -¿- jQ 


^ n “* 2 Coa- t l + 3 La t ^ Cerz^ C i "* Z n) -t 


i h~2 n 


i -¿7V. 


u [0 +Z n ) %J + jj " ¿en,C ü-Zh) ^z j 
i f* 2n i -- Zn 


ZA i 


T l/tórt 
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15.21 Dcrive the trigonometric Fourier series for the wave- 
form shown in Fin. P 15.21. 

W' 


m 4 


A 






0 





fígure P15.21 


SOLUTION: 


I -- Z- 


- 'T 




f 1 A íKwCnres ¿M: = A 

J O 'Ztt 
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¿H* A 
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= A J" 0 sw 
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4“ 
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Hv) - A 4 A ítr t) 4 ¿ 

tr Z 


ZA 
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Y\ £4jJk^ 


T7T/-«*) 


Cea-(wif -Q 
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15.22 


FOURIER COMPONENTS OF TRANSIENT RESPONSE V(Vs) 


DC COMPONENT = 3.750000E+00 


HARMONIC 

FREQUENCY 

FOURIER 

NORMALIZED 

PHASE 

NO 

(HZ) 

COMPONENT 

COMPONENT 

(DEG) 

1 

1.OOOE+02 

3 . 954E+00 

1.OOOE+OO 

-1.424E+02 

2 

2.000E+02 

2.016E+00 

5.099E-01 

-8.774E+01 

3 

3 . 000E+02 

1.247E+00 

3.154E-01 

-8.73 5E+00 

4 

4.000E+02 

6.417E-01 

1.623E-01 

6.991E+01 

5 

5.000E+02 

2.027E-01 

5.12 6E-02 

9.OOOE+Ol 

6 

6.000E+02 

2.852E-01 

7.213E-02 

1.101E+02 

7 

7.000E+02 

2.291E-01 

5.793E-02 

-1.713E+02 

8 

8.000E+02 

1.260E-01 

3.188E-02 

-9.22 6E+01 

9 

9.000E+02 

4.883E-02 

1.235E-02 

-3.759E+01 

10 

1.000E+03 

1.993E-08 

5.040E-09 

-1.2 06E+02 

TOTAL 

HARMONIC 

DISTORTION = 

6.310255E+01 PERCENT 


NORMALIZED 
PHASE (DEG) 


0.000E+00 
1.971E+02 
4.185E+02 
6.395E+02 
8.020E+02 
9.645E+02 
8.256E+02 
1.047E+03 
1.244E+03 
1.303E+03 
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15.23 Use PSPICE to detemiine the Fourier series of the 
waveform. in Fig. P15.23 in the form 

00 

h(t) = «o + '2¿b n sin(mo 0 t + 6„) cs 

n=l 


6 

4 


c 0 

CD 

B 

O -2 
-4 
_ 0 

0 10 20 30 40 50 60 70 80 90 100 

Time (ms) 

Figure P15.23 



SOLUTION: 

F t KíiA. SO fK-S 


Lo>-e F> i‘ s L-v) 


- i o 
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15.23 


FOURIER COMPONENTS OF TRANSIENT RESPONSE I(I_Is) 
DC COMPONENT = 1.997500E-06 


HARMONIC 

FREQUENCY 

FOURIER 

NORMALIZED 

PHASE 

NORMALIZED 

NO 

(HZ) 

COMPONENT 

COMPONENT 

(DEG) 

PHASE (DEG) 

1 

2.OOOE+Ol 

4.401E-06 

1. OOOE+OO 

1.049E+02 

0.OOOE+OO 

2 

4.OOOE+Ol 

1.669E-06 

3.792E-01 

-3.975E+01 

-2.49 5E+02 

3 

6.OOOE+Ol 

8.810E-07 

2.002E-01 

-1.480E+02 

-4.627E+02 

4 

8.OOOE+Ol 

4.518E-07 

1.027E-01 

3.52ÍE+Ol 

-3.844E+02 

5 

1.000E+02 

3.183E-07 

7.233E-02 

1.791E+02 

-3.454E+02 

6 

1.200E+02 

3.001E-07 

6.819E-02 

2.212E+01 

-6.073E+02 

7 

1.400E+02 

2.046E-07 

4.648E-02 

-1.565E+02 

-8.907E+02 

8 

1.600E+02 

1.829E-07 

4.157E-02 

-2.297E+01 

-8.621E+02 

9 

1.800E+02 

1.913E-07 

4.3 47E-02 

1.625E+02 

-7.816E+02 

10 

2.000E+02 

1.592E-07 

3.617E-02 

-1.800E+00 

-1.051E+03 

TOTAL 

, HARMONIC 

DISTORTION 

= 4.597326E+01 PERCENT 
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5.24 The discrete line spectmm íbr a periodic function f(t) is 

shown in Fig. P 15.24. Determine the expression for f(t). 

PSW 



Figure P15.24 


SOLUTION: ^ 14-% co 0 ^ Zo rr r/5 

■* ^0 ^ ‘St» “O z *“* lT3 n ¡ 

~ + (zOTrfc^- S” (4 dt| t) - 3Sbu^. ( fcOltir\ ZSU^- ( yaTpt^ ~^v~( Joo 
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1 ^'^5 The amplitude and phase spectra for a periodie func- 
tion v(t) that has only a small number of terms is 
shown in Fig. PJ5.25. Determine the expression for 
v(t) if T 0 = 0.1 s. 



Vih) = ? ^ + CeaC^ir-t+ 80 0 ) + t b Trt-HsVc®*T 
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5.26 Plot the fírst four terms of the amplitude and phase 
spectra for the signal 


/(0 


00 

S 

/7 = 1 

n odd 


nTí 


'2 mr h 

sin — cos n(ú 0 t + — sm mú 0 t 




nu 


SOLUTION: 


0, 


(X 


* 


Y» 



'T\ 


LDnl 

( °) 

i 

' b.U3"} 

1.-11 

2.o) 

- ld 8 

3 

b-2. i2 

0.1,31 

O.fcU 

-7 1.4» 

S 

-o.\z 7 

6-182 

6- 103 

-log 

1 

ít 

0 

o 

o- Z73> 

6,28 8 

- 71*4 

i 

f ID*V 



eu 

. i 


i + 




r 


~y*K 


lcío 


1 
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15.27 Determine the steady-state response of the current i 0 (t) 
in the circuit shown in Fig. P15.27 if the inpiit voltage 

is described by the waveform shown in Problem 15.16. 

;C:S 


i n 



Figure P15.27 



- \J S / OL ■= 

Jjb _ = 

‘írs Vs 4 ( 4 i *+* j 3 \n 


(r? ~ J n ^ m t -*) - í 'n') ¿n,) 

l t j 3 v> 

■ vi r l / 

IVl ^ 2! (-0 ( | 660\ 4- é9fi ÍT1 D A 
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15.28 If the input voltage in Problem 15,27 is 

2 °Q | 

v s (t) = 1- V, — sin 0.271«/ V 

tt " n 

find the expression for the steady-state current i 0 (t). 
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15,29 Determine the first three terms of the steady-state 
voltage vjj) in Fig, P15.29 if the inpiit voltage is a 
periodic signal of the form 

1 ■ i 

v (t) = T + 2 -(cos/ítt — 1) sin nt V PS V 

^ , n = l WTT 




r------ - ------_ 

Vo CfO - -/* f ¿r -/-2 (f.J •{*£>. o Z3 ¿ 3l- 6 ) \/ 
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15,30 Determine the steady-state voltage v 0 (t) in the 

network in Fig. P15.30a if the irtput cturent is given in 
Fig. P15.30b. 



Figure P15.30 




2 3 


í(s) 


(b) 


SOLUTION: - 15 w - ris 


T^t-e lS'-'2. t(f) 


6g ^ 


t-a: 


Ska-' 


-—— vw~—-—— 

^Lsn. 

rH 

cj 

~\ tn 

H 

L 

1 ' 

_ u 





r .1 ' 

^ / St-3 


^Tt+ - (eP C s 


'2tH 3 


5 -t -3 + l A 


_ 5+"3 


S 2 + 3 s+| 


“rzr Sv-k. nz-rr-t- 0+Z OeiC” 271 *""^ a 0 4 


t-i^i 


h-rr 


Sc. 



+- X, 


hTT 


S - ~^TH 

"Tc. A + 
V o 


Vo S + 3 


3+S 


•Tsc “3+3 + (.S'*- +3s+ 1 )) |l r+S") C 5 +/~) 


\/ c 


S+-3 


s-+t 


JT ^-s+sX^+A ■ás'+s 

<5^ j 2 tjk ^ V^_ _ / = | C2)¡ / <3t>0 

5 tj -4-fl-n 

>1 =-o> 1 L-t)- (<? i 


i. -+ ¿ / <q ¿ti)¡ (ZTT*Í -ño°+ Boi') V/ 


n 
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15.31 Find the average power absorbed by the network 
Fig. P 15.31 if 

v(t) = 12 + 6 cos(377í - 10°) + 4cos.(754í - i 
i(t) = 0.2 + 0.4cos(377í - 150°) 

—0.2 cos(754if - 80°) + 0.1cos(1131í - i 

PSV 



Figure P15.31 


SOLUTION: 

Z lv tCea_ ( © v - 

n-\ 

P= IZ ( O.z") 4- — (o.+) + H{ú.¿) c&u (- >é,o°') J 

P = M vo 
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15.32 Find the average power absorbed by the network in 
Fig. P15.32 if v(t) = 60 + 36 cos(377í + 45°) +. 
24 cos (754r — 60°) V. cs 



SOLUTION: - Z~>"> r[ 5 


■*6 


2.^-4 SL+ — - - Z't+SL 4- íh. 


z * '6c 


I+-IZSC 


l ZLes ^~-t- 5 

I Zsc +1 


51 jnu 0 ~' j+277 = 3 4,- 


t tj h í O. 224 ^ 


X"cv,t = 


p « vTo'i 

¿>0 

“t— 

1 2+4- (Cea. 01 


íü') 

2. 1 

/-2 íO 1 



?.ír /‘íw, fl?. B 6 ) + C^sn^ f Zñj)~~l I 

f 1^2- & w 

J4, 2 ( 

3L.4 

**+ J 

i_ 
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'íS.SS Determine the Fourier transfonn of the waveform 
shown in Fig. P15.33. 
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15.34 Derive the Fourier transforai for the following 
fiinctíons: 

(a) f(t) = e~ 2t co$4tu(t) 

(b) f(t) = e“ 2r sin4 tu(j) 


SOLUTION: 


p 0° _Z.tr 

á) F ( hT) ~ \ e Cea- 


t-Mr'1 


F 


- (z.-j 4- +jui)i_ 

| ° - ¿z +*j v f+j c *') fi 

, e 

o~ 

— •“> 

r* 

1 - 1 "i 

Z **jHr t **j to ' 

1 -t 

«o 2 “t*j L*a 


1 

Z-j4+jjU, z +j4+-j^ 


■* 2-t i : yu3 

(Zt-jui) 2 -H6, 




o L 


f _ (2 +j v f'4ju0 t 

“ e 


¿fcfr 


F ^ ér 
Z J 


r - ¿ z. -j' + tr 


_ LTL-±j t \~bjS s > t 

- e 


2 -^ + j' 


«3 


^ F* j 4r 4 j °io J ) 




Z-j4tju, Z-j^ 


; 


r i* 1 

n**)« 4 ~ 1 

[_ 4- *h(j toj^ ~h i~Ho J 

i-íi^ 
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5.35 Show that 




' oo 




'Tr 


F](x)F 2 (oj — x)dx 


~ 00 ' 


if*» c 


SOLUTION: 

6 = — 


Zfl 


F, Cx) F~z 


F " [<5j ’ M* w 


X w 


]u»é 

Fz. ¿03-><■) e, d U3 djc 


bÚ - —tíífe» 


OAt t*.= ÍO-X ^ 


F * J n f f F,Cx)J ^Me J ' du-diz 


j*"t 


. £3^ 


• t 


F [ J " (Z-Tty^J f~! cd) eo d¿t I f=¿ Íítj e ^ ¿¿6c 

■ X ^ **' """(0 


f¡ <-+') 4 4 


TW > 


f [ /, « 4 i+i] - i¿/V, M t? ^ 
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15.36 Find the Fourier transform of the function 
f(t) = \2e~ 2 '’ cos4 1. 





^ - 1 . 



±8 
4 + í 
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15.37 Use the transform technique to find v 0 (t) m the network 
m Fig. P15.30a if (a) i(t) = 4(e^ - e~ 2i )u(t) A and 
(b)i(t) = 12cos4íA. psv 




SOLUTION: 




l-SL. 





TÍuj) ■ 




V 



oo ** 


W- x 




L ^ 1 


JÍ3 J/C^+T'y 


~ 3 V-j’ ^ 


' LO +j ■-‘L& 


V, 


H t‘V) 


v b t->) 


r _l 

—. u j 

L x(i+j 

uh 


X 


L 


5 -ZU 3 2 - 

f-jlco, 


S +-J 2o 


Cü») 


'/z. 

v ol 

:.o) -- 


z. 

Tíco) 


2Srjw> 


(iTi' 

uD C Z--VJUS) Z 

- 

v/3 

4 

- 4 

8/3 




1 -f {LO 


E + 


¿.S ^ 



b') ~ 1 Z TY [ S ( t* 3 ‘4) -V 5 ÍO + j] ^ 


I 


Stx ^ 


1 


X- £ /u>fH) 

_ 4Í3tt") 

" - j e j ^ . - 

e & Co-4) _f d á"/u>+'+) 

L tzTf)j 

S +jS 

„ 

K 



K * f.V 3 0= 5S 6 

L-O • ^ ^ ^ " 6 ) v 


MotO- í 


-j (4tr - ©") 


(2. 


U,tfJ= I-Z7 cez O-é -S 8 a ) V 


http://librosysolucionarios.net 






1228 


Irwin, Basic Engineering Circuit Analysis, 8/E 


15*38 The input signal to a network is v^t) = e~ 3r u(t) V. 

The transfer flmction of the network is 

H(./ío) = 1/(jü) + 4). Find the output of the network 

v 0 (t) if the initial conditions are zero. 


SOLUTION: 


V; tuO- _J_ 






I _ st - t Or\ 

l e - <2^ ) u LO V 


J__ _ J_ 
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15.39 Deteimine v a (t) in the circuit shown in Fig. P15.39 
using the Fourier transform if the input signal .is 
i.s(t) = (c” 2í + cos t)u(t) A. 



Figure P15.39 
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i o.w ine input signal for the network ín F 
Vj(t) = 10 e~*u(t) V. Determine the 
content of the output v 0 (t).' 


o-y v 

+ 1 ü 


Vi(t) 



Figure P15.40 


SOLUTION: 


Nlp-o')-= _i£L 


Htu'i 


S 


i t Y:*¿> I ; 


1 \) b Lu>) 1 


V4 - -L- 
zir 


(lf u5 z ^) ( 2 S*- w*) ^ 4 I z 


ZS + üO 


í lv e ¿uA|' 


ZJ5 ) f 00 ¿ícü 




f W (cT> 

'z-T / 




1 W3- s / 2 T 

L . ..: 
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15.41 Compute the 1 -O energy content of the signal v 0 ( t )' in 
Fig. P 15.40 in the frequency range from 
ü) = 2 to co = 4 rad/s. 
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Í3»42 Determine the 1-0 energy content of the signal v 0 (t) 
in Fig. P 15.40 in the frequency range from 0 to 1 
rad/s. 
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15.43 Compare the 1-0 energy at both the input and output 
of the network in Fig, P 15.43 for the given input 
foreing function i¡(t) = 2 e~ 4t u(t) A. 



Figure P15.43 
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15*44 The waveform shown in Fig. P15.44 demonstrates 

what is called the diity eycle; that is, D illustrates the 
fraction ofthe total period that is occupied hy the 
■ pulse. Determine the average value of this waveform. 



V ' ■ 


iy 

v n 



r 


1 r i i 

DT 0 \ (1-D)T 0 DT 0 \(l-D)T 0 \ 




| [ ¡ | [ 

| 


0 T {) 2T 0 t 


Figure P 15,44 


SOLUTION: 

l IízJLul, - 


nT 

o* b ■=. X- -L 

% J 0 t; 


,Dt 0 


V ? Jd 


(X-O ~ Vp 
Tc 



DT. 


6 


GU- V p -D 
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15FE-1 Given the waveform in Fig. 15PFE-1, determine 

which of the trigonometric Fourier eoefficients have 

zero valiie, which have nonzero value, and why. 

' £* : 

: v 



Figure 15PFE-1 


SOLUTION: 







o 

&-Q — O 


~ O 

^trv- ¿JLL 71 

Sj' n ot 

UrAXMtj 

o 

'7i 


< ín 

LaJ 

4 «VX 




JX- n 
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15FE-2 Given the waveform in Fig. 15PFE-2, describe the 

type of symmetry and its impaet on the trigonometric 
coefficients in the Fourier series—that ís, 
á 0 , a n , and h n . 



SOLUTION: 


Ctuir&Jjudi "o ¿c 0 —c> 

0 &uÁ ‘¿‘■j ■*“? A,Ol-y^ 

h ^Eo>\ 


'O 


ih^ =. o 


71 
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16.2 Find the Y parameters for the two-port network shown in 
Fig. P16.2. 


12 O 3 O 



Figure P16.2 
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6.3 Find the Y parameters for the two-port network shown in 
Fig. P16.3. PSV 

12 n 
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16.4 Detennine the Y parameters for the network shown in 
Fig. P16.4. 



SOLUTION: 

T„ * A>, \ 




> + (t </£) 


^12-' I NJ j ~ 0 


L t- ÍL//S) & 


í: - 


/ _ k //h I- -L 

^4 \ly “« // /// ') X •? V. 6 


z-o (c, /l¿) -h $ 


-Í, Z • /v.l 


V, 


3/4 


t -o 


(3//0 t U 


_ L\ „ 
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Find the Z parameters for the two-port network i 


Fig. P16.5. 


Figure P16.5 


21 n 


42 0 10.50 y. 


SOLUTION: 


2 lt - v 1 /r t 1 1 = 42//(¿if - /i 

2> 


^zi- ’ |t=. S Z' ( 2| 4 4z) * *¡ JL 


^31 = V -2-/X s \ - _ 

+-Z. -o 


42t¿l tio.s: 


( lo -0 = 6. 


Vl// ^L_ -• dOÍ—. = 6TL 

lo.s't •zih-'z. 
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Determine the admittance parameters for the network 
shown in Fig. Pl.6.6. 
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mr 

Figure P16.7 


arameters for the two-port network in 


SOLUTION: 




Y-z-2. - X Z- ' 4 


t 21 - 
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16.8 Fincl the Z parameters for the network in Fig. P16.7. 



SOLUTION: 




i 


2 


22 - 




z 







- rVi 
/ /? { 



— ir -Z| 
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i&.S Find the Z parameters for the two-port network shown 
in Fig, P16.9 and determine the voltage gain of the 
entire cireuit with a 4-kíl load attached to the output. 


Ii 500 Ü 



Figure P16.B 


SOLUTION: 
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-H. 50 
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16.10 Find the Z parameters for the two-port network shown 
in Fig. P16.10. 



^21 -- - z no' = - ZMSL - So k_TL 

n vt, ^zz- 
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16.11 Fincl the voltage gain of the two-port network in 
Fig, P16.10 if a 12-kO load is connected to the 
output port. : c s 


SOLUTION: " “- 

F r ferv> V^AO } -E u =4rooil. ^Zt' * 2 ^fL 2^* 'SokfL 

^2 ~ HT^ 4 tLy 

*‘jyv-'-h T* E L'wv.'kvÁ^> T7J * V*/v t 

Y¿: - - 

V, 
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16.12 Find the input impedance of the network in 
Fig. P16.10. 
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16,13 Find the Z parameters of the two-port network in 
Fig. P16.13. 



Fígure P16.13 


SOLUTION: ~ ' 

° V í. -= i, Cjco( a") + Lz.'j 

=-^L* 2 . í2 , = jwívA í Zl -^ VL . j^L z 
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16.14 Determine the Z parameters for the two-port network 
in Fig. P16.14. 


1 :n 



O 


Ideal 


-o 


Figure P16.14 


SOLUTION: 



r, 


- j2 




'X\ 



2 . 




“O 



i 'n.r z . Tj ^7 = •>, ^ 


«2 ( - VZ ' / ^| ^ V’ 


Vz. 

'h-. 




; V | L ^ ^ ¿w- 

“Z*- jC *H> 
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16,15. Draw the circuit diagram (witli all passive elements 


in ohms) for a network that has the followmg Y 
parameters: 
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16J8 Draw the circuít diagram for a network that has the 
following Z parameters: 


z = 

6 - j2 4 - j6 
_4 - ;6 7 + /2_ 


SOLUTION: 

x, __ l 

V f t-g l+ ¿ z j 

_ — -iih. 

2. 

*ir ^ 2 ,^ “f C ^ *z. "f ^3 

V, sfe. 

. . 

Vz 



-Zz,- 4-jusx z+j4jz 

- 3 +-J&ÍX 
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Show tliat the network in Fig. P16.17 does not have a 
set ofY parameters unless the source has an internal 
impedanee. 




>Rt 


2lo V 2 


Figure P16.17 


SOLUTION: 

W \l 






z ^ó-Vz.-o -r? 

a-O ^ V, -O 

X,= 4 4 - -O 


1 ° ptruu-&s- Su>ppXAic¿ bu /r-pué p<rVb mr OnnSu r>»-«L by d 

=0 * 3^=0. 


Yu* ^/v.l 


O. 

D U/v~, 


Yz,.-- Vv 


1 1 V,■ st> ' o 




x, = Ve. + ^ / l¿ , 


= 2I,-o 


^ rr CWlSaoxU U &I ÍE Z ^ X - 


r '/v, l 


Z- l V |=0 O 


^’kj. Y¿ 2 = ^ 1 




U'WÍc/V/ceí. ( 
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16.1 S Compute the hybrid parameters for the network in 
Fig. E16.1. 



Xa.) = _i-- i 
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Flnd the hybrid parameters for the network in 
Fig. 16.3. JPSV 


SOLUTION: 


i 


‘■u 


Vx 

ij/ „ 


I , ^.JL 


4i 


•z-l 




1 l V z ~ 0 «Wz. T 


4, 

vll 


3 , 4 


x 


v z l 3:^.5 ' 3 


-4 


- I 

't'T' — \ 


v*, V r . 


-=> £-3 // (£\víO 



- l /T_ t * 2J2, líj - 
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8.20 Consider the network in Fig. P 16.20. The two-port net- 
work is a hybrid rnodel for a basic transistor. 

Determine the voltage gain of the entire network, 

V 2 /V s -, if a source Y s with internal resistance R¡ is 
applied at the input to the two-port network and a load 
R l is connected at tlie output port. 



Figure P16.20 
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16.21 Detenninc the hybrid parameters for the network 
shown in Fig. P16.21. 



Figure P16.21 


SOLUTION: 

Fgy g Q 
/\ u) C- . 


'i pz- 

Vi. 


-Atz s 

Vl) 

VzIt^c,- 

j 6 fe 
l +ju) 


.1*1 

j toC 


Vz lr v =,F 

l + Jbocl^2, 


(x 2 -v ¿Xi') /juJC + 

i^y^eJJLs 1 1 Utjw -v jw t&v) -o 

4,2., = V*, = Y- 

I + j ¿O 

Gv^A^ ( , . v. 

v ‘" ^ te t t-^v£ z e 2 = ±Jg 1 -tj^-[2 z .( í ltklí z \/ 

/ \ I Fj U> £¡ 2 % J J 


v v = 


i -*■) +-j^¿i Í2 X C 


I f jH) £¡g, C 


*>í\í i ~ Vi — ¿j f egX if”j^^ ^ 
T* v í ^ uí t^C 
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16.22 Find the ABCD parameters for the networks in 
Fig. P16.1. cs 
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18.23 Find the transmissíon parameters tor the network in 
Fis. P 16.23. 



Figure P16.23 
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16*24 Find the transmission parameters for the network 
shown in-Fig. P16.2. PSV 


SOLUTION: 


- Yi 


ÍV, ^ A- 3 


TJ JT2. "3.JT, 

4- 


1 


í 




s, ^ 1 =* ‘X, , (3//QV, 


'Z l v,»® 


IZ-HV/Í,) 


Htí 




- 2i_n_ 


'tl 


i. 


x . T 


z, - o 


D - 


X "X 

”■ i 


-2- V^~ tí 


L 


*¡IS) 


2. 
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1 S»2S Find the ABCD parameters for the cireuit ín 
Fig. P16.7. 


SOLUTiON: 


f\ - V 






\ -YV, Ar= - 1 


" 2,^0 


V 




V. 


4=^ => ^ 


'O 


Ti 





v ¡ 1 

\*S\ 


I— 

<^V, V, 


c = Tj. 


^ V z = - |r v, = T ( ^ =? C= - 


vz, 


D ~ Íl S X, - "W1 , _ V t / 

_ X J > x ' - ^ *>■ T> - 


"V&v 
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16.26 Determine the transmission parameters for the network 
in Fie. P 16.26. ci 



SOLUTION: 

V t - r ( iu ^ 

- (V> + tCx+ %)X. 


A- 


v. 


- ^L> + ^Z. 

X-j*o 


V Z L T'-'Pz. 

X í! = 0 








-r. 


x' v. 


7, 


so s r, -- - x z ( p z + (v, (V 


D r íl 

-Xj, l v 






p z. ~ (éí+íO 


+t2-s 

V+ Zz 


Z^-C, 


! + ' + £*. % - tt 

u >• + íí-o 


^"0 -r + P? ^3 — V 

~5r + fiU 


-^r 
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16-27 Find the transmission parameters for the circuit in 
Fig. P 16.27. 



O———> 

Figure P16.27 


O 


SOLUTION: 

V-i wKl i + 'UL,r 




B - )!x 


V 2-® 


“v, = - x, ( L */ w ) 

t V, . -T ? /j U L,W_ j 

V M. 


¿1 


'D 


• z = o 


Vz'l^-.o 

I 

“•T^ 1 ^ „ c 


l 

J 


u z-7 




| j b/>$> L j Lj* , 

N\ 


*• "6 - j 


to 


F i L - M 
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16.28 Given the network in Fig. Pl.6.28, find the transmission 
parameters for tlie two-port network and then find 1 0 
using the terminal conditions. 


— 


12 / 0 0 v(+^) 


Figure P16.28 


-t 2 n 


v l . /2 0 $ í /4 0 


j 1 O 

/\ I/-/2 0 4 0 


0 


V. 


e/30 c 


V 


o 


SOLUTION: 


v» = (.2. + J2. / + j 1 ->-2. 

A - > \ 

Üiir . 
J 1 


> 

jl H ( + 


± ( 2 - 


> 

Te. V a = o 

V' 


8' íí ] 



í- X '/vj x 

4 2 

o’ “J' 

S 



^ - - T 2 / 

V, 2 -'^) ( 2 + “ '-t^. (_ > Z- j 

B - 12 . - / 5 _tl 

Te<yv% >VVii jr Vi - \~¿ ¿ o a V ? t l 3>o° v _ r:_ 

^ r, = c.yg /i^7./_ 4 


2 M 2 -j\ n 

1 

X, 


1Z- 2-2 “ 

. j' -“-jZ- 


[V 

¡ 

■ ¿ ]_£>/ 
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16.29 Find the input aclmittance of the two-port in Fig. P 16.29 
in terms of the Y parameters and the load Y L . 
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1 8.SÚ Find the voltage gain V 2 /V¡ for the network in 
Fig. P 16.30 using the Z parameters. 



Figure P16.30 


SOLUTION: 

V r T i **••+*«.*,* V 7.-T,^ fc| , 

^ G to ( V | ■» X |?|, - V 2 ( /^S) 

V z I,2 2( - v 2 T> v 2 ( 

2 ¿_ 2 zj 

’ V t (^L ■*• -¿? Z Q _ -Z IX~¡ _ V 7 r^i 4- -2 (í 

L - «t, -*l J ‘ " L 


Vx 

^ '< + -2,, Í: Z2 - Z-z, 

V ! 

^L. ?z\ 
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6.31 Following are the hybrid parametérs for a network. 

11 2 " 
y s 
2 1 
' 5 5 __ 

Determine the Y parameters for the network. 


hxi 

h 2 i 


i j 2 
0? 


SOLUTION: 


* > = -4, 


- jr 
u 


1 


Z I 


Á 


z\ 


_ 2. 


4% 




11 


V 1 
^ c f 


\z 




1 * 2 . 






•Z-2. 


A 


ii 


í-s') “ í" - LST ^ ¿ 

5 ' “s J zs" z.s' 2r s™ 


* 2 


w T7 S 
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18.32 If the Y parameters for a network are known to be 


5 2 

11 ~~ 11 
_ 2 _ 3 

11 ñ 

find the Z parameters. c s 


yii Jn 
Jll J22 . 


SOLUTION: 



(-ír - 

l 5“ - 

ÍZ-I IZi 

JL 



- 3 -n_ 

^21 = 


ZfL 

- 3 '’A,, 

~ 2íL 
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16*33 Fiíicl the Z parameters in terms of the ABCD 
parameters. 


SOLUTION: 



~í 

^CLr'‘ít «v^ 


Av¿. - 

■ 



V ! 

= 3u P 

t 


CY-2. - 




V 



- 

X,/ 

’/c 


T z 





= 

Api 

el 

4- 

— A 

■ C* 


4- (ArD- 

p) x 2 



.W S » Ov 

J 






* 





2 1( » 


*.z* 

At>- 

c 

te 

e 
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16.34 Find the hybrid parameters in terms of the impedance 
parameters. 


SOLUTION: 




V* * 



c 


^ r t « - 

-?¿L X ( 












?u¿ 

O) 

i'v4» CO 







b - 

X| 

/ 2„ - 


-F 

, V ? £< 0 






S’ZZ 






f. 


H fi 

"C 

1 'Z'/'Z ¿12L» 

— ^ 11 


7 









w C"'a&» 





2 i ' 

—• - ■¿2-1 

* 







'¿ZZ. 


■^z-z. 
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18.35 Fincl the Y parameters for the network in 
Fig. P 16.35. 



Figure P1635 


SOLUTION: m<_ pa.r^\\<\ 




C emx. A 


4- 

t 


•—íá— 


i - -I— 

r'“- z^. 




•3 


t>\ &L* 


\ 

2 ’S? j. 


^ I Z, ó- * 


Je 

2^1 

t 


3Ttk 


X 




4« 

Vb 

ar’~ 


A, 


?d 


4 






)z\b 




2a-L 5 



To=VC 'V~eJu rr V¡t : 

( 

3 ‘j = ^ * 

‘J ¿ 

> = ¿k v ¿? 2 


l 

^ ~ zzi ”¿ü 


v X- 
ZBz 
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1 Deteraiine the Y parameters for the network shown 
in Fig. P 16.36. 



Figure P16.36 


SOLUTION. 2 >^>unrvLi 

" * 

“T~ 

X 






-2 2 , 


V, 







1 íT- 


3 


1 


- -H, /^3 




Ct 




-2, + 


21 -titz&g ■+■ íg| 

_ S ( -F *Í3 


3 Z 


~ /¿3 

-Za 


2 


-Z-g, ) 

jw Hí t 




^.,4 


^s- +-2c 


$ zxlo ~ ^2L±1^ $z,k-* ^ a y «■ " -Ij^ fy&i 


r *b/ y p^rt^h<s : $/j » ^jV^VjL 


U 11 - ^g +g 3 t 

ó 2/) 


2> 


Zl ~ "ik 
V* /% 




z?3 

TÍA, 


fc¿ 


^jsz ~ ^JÜI •+• ■* 
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16,37 Find the Y parameters of the two-port network 
in Fig. P 16.37. Find the input admittance of the 
network when the capacitor is connected to the 
output port. ^ s 


/2 a 



SOLUTION. 2 p 'r\-&hArr* / ks 





3 3 ~ V/ 2 s 




¿•//2 


, t S 



3>> = 1 + jl ~ $22 $ 12 - r ^ 


tzxtVl. 


Y,h- *-i4 


_ 

/í ~jo. O+-j0.s 


-i- ^ 


\ 2- 


U '-\o 


i s 
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16.33 Find the Z parameters of the network in Fig. E16.3 
by considering the circuit to be a series 
interconnection of two two-port networks as shown 
in Fig. P16.38. 



http://librosysolucionarios.net 




Chapter Sixteen: Two-Port Networks 


1277 


16.39 Find the transmission parameters of the network in 
Fig. E16.3 by considering the circuit to be a cascade 
interconñection of three two-port networks as shown 
in Fig. P 16.39. 


12 0 3 0 
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16.41 Find the Z parameters for the two-port network in 
Fig. P16.41 and then determine l 0 for the spec'ified 
terminal conditions. 


/1 O 
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16.42 Determine the output voltage V 0 in the network in Fig. 
P16.42 if the Z parameters forthe two-poir are 



Figure P16.42 



_ -v 3 i-2, = - •zp x¡ +zr z -o ==, ztTj •*. 


']A-¿>LO ) |T(3 ' ^ + -^Z ~\}e>c. =9 - 'J&c/q.y jq-j 

V ,, Vo £• 

4-+ j r 
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Figum 16PFE-1 


SOLUTION: x t za 


X, = t 

j». v i + * z. 7 

^•0 v i 

- ^Z-l) 



<>40 V| 

-t i¿/-¡ V 

"fi'uJL 

V , . 1 V, = 3fc \i 

J-L --i 
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16FE-2 Find the Thévenin equivalent circuit at the output 
terminals of the network .in Fig, Í6PFE-L 


SOLUTION: 





Vitf Vzri 
‘/-7 


I, 


' = V Z. ^ V l = l 

2.“ ^¿1 V | 2 - ■■*$> X z = v z / ^I' ^ 


^th- = 

T, 






* 




= 1^7 5_XU 
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